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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem in 
which a Pt-Mn alloy of bulk type is most apt to get 
antiferromagnetic when a mixing ratio of Pt to Mn is set 
to 50:50 in at.%, but it is found that an exchange 
coupling film does not generate a large exchange 
coupling magnetic field in the case of forming the 
exchange coupling film by the use of an Pt-Mn alloy of 
the above composition. 

SOLUTION: In a stage of forming an exchange coupling 
film, a first antiferromagnetic layer 14 is formed on a 
stationary magnetic layer 3, and furthermore a second 
antiferromagnetic layer 15 is formed thereon. At this 
point, the compositional ratio of element X contained in 
the first antiferromagnetic layer 14 is set larger than that 
of element X contained in the second antiferromagnetic 
layer 15, and it is preferable that an interface between 
the first antiferromagnetic layer 14 and the stationary 
magnetic layer 3 is turned in a mismatched state. By this 
setup, this exchange coupling film undergoes a thermal 
treatment so as to generate a large exchange coupling 
magnetic field. 
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PtMn^WW?'f7'-ettat%T'5 0 2 

0 : 5 0 £ Lfcif-a-tC, *tR»«tti:49-^-V^ 

4-f mfem&m 3 ±fc» 1 ©s&bm&i 1 4 u 

Sfl 1 OS^attS 1 4 ©5cigX©jifl£!ctt:£!g 2 <DR$«£ 
ttBl 5i9W#< U #*L<ttHjaKttH3i:© 




[#ffr»*©«5H] 

1 ©s»«ttSK»i-iJS2 ©gasHta©** 

< it>2JI£\ tc^X (fcfcbXtt, Pt, Pd, I 
r, Rh, Ru, O s<D0hlU^.tcii2mU±<Oyi^ 
■efcS) tMnt fc-S^-f 5R»«tttt-»T?»rii U 
rrott. ltte$2©£9ftttf^©7G$X©&j&Jt#lir 
13^ 1 ©E3l«ttJi©5c*X©«j*tfc J: 9 *>4>ft < £5 

LTsftlB^ 1 ©H&BH£» t &tmm t ©# 
[ift#£2] tiffin l©£ttflN^£tttt&JI£©Jl 

b»'W< t h-nx-mmm i ©RjujMta©*?-^* 

t IWaafcBtttJi©^ ^Jlft 1 15*©$ 

»Bf^R©»jte6F«fe. 

[M#B3] fflB£l©£!iUBHUi £»»&«£©#. 
B©'>&< t t— as-ettffifS 1 ©S^ttS©^SEl6J 

[«*^ 4 ] nfjisfg i ©r&shm 1 auBttJi t ©# 
ffi©*«< 1 1 -u &fm&#MK.-r zmxm i &^b 

3 ©v^i^*>fc»«©3^^B^»Ji*m, 

t »#« 5 ] mm.m i ©R&atM&tfB 2 ©s&a 

3g*X£5g*X' (fcfcU 5u*X' {4, N 
e, Ar, Kr, Xe, Be, B, C, N, Mg, A 
1, Si, P, Ti, V, Cr, Fe, Co, Ni, C 
u, Zn, Ga, Ge, Zr, Nb, Mo, Ag, C 
d, Sn, Hf, Ta, W, Re, Au, Pb, M 

±a7c^©5*>ia*fc«2aw±©7£^-e&5) tM 

n*-a*i-5K3*«M4tm^*U r © i t ffJlBfS 2 
©SS^^8S^4S©7ciSX + X , ©iirajfcaM)MB£ l ©Ktt 
mmm<D7bmx + X' ©»8Jt.fc»>fc<J>*<*aJ:3fc 
1 4v b 4 ©v vf;h.a»fcl2*©£JMS^R© 

«*Sii5SIIWHF-©l»BIKieAL, JfcliTC^XtM 
n t -C«^*ii*e*»^©«Hf-jfii©-»i:«ljl1-53C 
$ £ JB V ^ 5 5 £tt©$gMj^K©l&£ft>fe. 

[St** 7] flOB3$2©j&BUKttJiH:« jciRXibSW 
J45c^X + X' ©j&a$JtdS4 4 (a t %) £JLk5 7 (a 
t%) ^T£#5£5K^^5»#JSlft^b6©^ 
■fix*»K:ea«©SE»ilt^K©«Jfi*«fe. 

[f»*«8] flMS£ 2 ©£&«&■»:, 5G»Xfc&^ 
«7GfiiX + X' ©ffi^ltd54 6 (a t%) Rh5 5 (a 
t %) ^Tt ft 5 i 5 7B«©SE*Bi 

•&«©»i#iJ8. 

HTcmx + X' <Dmi$iti>i 5 3 (a t %) Et±6 5 (a 

t%) WTt&Si M-^fS;-f 5»#Jf Ift^b8©<^ 



■fixa>lcB«©S«MS^R©«3i*ife. 

I 0 ] WIS® 1 ©SttttttJf tg* X fc5 

V^f±7C#X + X' ©ffij&ita* 5 5 (a t%) El±6 0 

(at%) J^Tt^S<fc5l-^-r5tt*^9lE*©$ 
**g£«©S3ft#fc 

I I ] mmm 2 ©KaftaN±s©K9£r 7 o a 

K±t?^-r5f»^ 1 *v b 1 0 wrtiMzmmo 
3aws^K©«3e*jfe. 

[tt*Jg 1 2 ] BffiESfl 1 ©£ttttf£ff ©Rg Sr 3 AE* 
±30 AfiiT-ejft*-*- 6»*fi 1 b 1 1 ©v vffta* 

lc!E*©3gmS-g-K©JSig^fe 

[»*s 1 3 ] fltris® i <nimM&.mm*w, 2 ©sss 

1 ©R3*«ttJi«r, *2©RatBtttJiJ;9 1 {>fiv^A«y 
^^BT?«/W5l»*fil4v^Ll 2©vvffta»KJB 

«©$Sl^-g-K©fi[ag*ft. 
lffi*« 1 4 ] &&at&JI £ gSSSttH t ©#ffilc£& 
»^aWSrfeCa2fl£*itg^Dt©»ifi*«feK:*sv^T, 
itreil»l4Ji©-hfc:, TfJiX (fcfcTLXtt, Pt, P 
d, I r, Rh, Ru, O s © 5 *> 1 @*fc!4 2«£JUL 
©7CPg-Cfc5) tMntSr^-y S 'hi:bfc^/-?y^X 

-r-srt-e, HiFf27u^x©iifl^jt Bfrts^ 

.«ffiBS!MtffiB&t«ft«ttJi©*iaSE©aic» 

br, B9lBR^ttSt^ttSt©#ffit--c$m^-a- 

So 

1 5 ] mmmm'&m t m^tm t ©#a© 

es©*^£*fc&#i4&*a«i#fii 4B*©sejms 

[nr^s 1 6 ] mzB&m&M t &m&m t ©#s© 
'j>#<k t,-spT-mriEs^att«©^B B Bsa(pi i mmmrn 

ttJi©|gfiEl^i:*ll46>*5l(l*!Sl 4 4^141 5fB 
*©SaWS-&K©»iS*ife. 

7] |ftfBKttOH±ff£&flM»£©#9© 

6 ©v^-f iT,a»KB«©SE«lg^-R©*IJit*«fe. 
[fR^Sl8] IWBjcSfXtjcSX' (fcfcbTc^ 
X' tt>Ne, Ar, Kr, Xe, Be, B, C, N, 
Mg, Al, Si, P, Ti, V, Cr, Fe, Co, 
Ni, Cu, Zn, Ga, Ge, Zr, Nb, Mo, A 
g, Cd, Sn, Hf, Ta, W, Re, Au, Pb, 

Rxf%i±m5r.m<o o *> i 2 aj^±©7E^^fo 

5) fcMn k*9—>fv V b bfe^s^Ig-^SSftflS 
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i-sit-c, ttriBTc^x+x' ©iBj&jt w/o) s\ 

[ffiMl9] ttnE5c*X' t LT, jc^XtMni 

Mn t-e«ja*H5iBft«W-©«hT-*o-« 4: 
7G5HSrffi^5f&#*l 8Ctt©£&ili^M©aHft*& 

[fg#« 2 0 ] tftER&SStt^ ©iWfB#ffi t R*HM© 
B3fi^-C«, lW!e£&BStt®Sr«J&1-5£7c3§©ffij&lt 
Sri 0 0 a t%i: Ltcb%\z. 7C^Xfc5Vli7C^X + 
X' OJ|iJ*Jt«rv 4 4 (a t%) E*±5 7 (a t %) 
TKl-5»*fil 4ftVLl 9©^1*;H/W;:tE*&©£& 

[»5fcJg 2 1 ] |(r^tttti!Ue©iffi#S 

ffiittig-m, «nEsa«ttJift*j«-j-s±3c«©iBj«ifc 

Sri 0 0 a t%* Lfcfctfc:, 5c^Xfc-5^H:7t*X + 
X' ©fflj&tfcSr. 4 6 (a t %) £JUb5 5 (a t %) EA 

2 2 ] Wf5Bt&8SfflI £ gflHSji b ©#ffiifi 
^-C«, wFlSR^attSSr^fi£-r?.^:7C^O»^JtSrl 
00 a t%i Uiitle:. 5c^Xfe5v>tt7c^X + X' 
©iffi/&M:Sr, 5 3 ( a t %) EA± 6 5 ( a t %) J^Tl- 
■rSt»*«l 4&V^L2 1 ©vvf n*»fcE«03SSlMI^ 

2 3 ] inBKnatttjeottejf si&^-ett % 

«fl2S^14«Sr^-r5±7c^cD^ltSrl 0 0 a t 
%tbfctt^, ^Xfo^^ttTC^X + X' ©jjajfcit 
Sr. 5 5 (at%)HJ:6 0 (a t %) ^Tt-i-^tt* 

«2 2e«o$su$#K«>sia^r&. 

in** 2 4 ] HfJiBS3SfiStt«ro^Sr 7 3 A«_ht? 

7 y -«1±gwfi£fb*lR)SrSfIi5@SB£tt®©fiS{b*lR) t 
B£ftt£JI£«\ »**l*VNL2 4©V^-f*t*»fcBil 



U «Jf2:7y-&ttS©±«£fcttTW^ Yyytm 

i 1 2 4 ©vvf ita»fce«4ftfcaaws£iifc 

J: 9 #J*U WB7 'J -SMtJiwWktr-S^rtllci-S 

[M*« 2 7] y y -*ttJi©±TJi3Wi 

tefH^i, -*©WIB*8Mt«t»IWi©±*iJ:trtll*© 
*«tt>pnJi©TKItll1-*Hft«EttJifc» -*©WB 
H JE«ttJi ©±* X tfte#© @ J&KttJl ©T K<4@ L 

*fa*-feO%fa\z®%.-rZR%tm&Mb, ttllB^y- 
StttJi©*ft*lft«r«IIBH**ttJi© 1 

■?©tes**ic*jv^, 

SSIttStSr, tt*Slfc^L2 4©vvfiia»fce*;S 

S3fc*i!i^©»jg*«fe. 
[Mf*£2 8] *»tt)iSr^Lrfiiae>iifc«Si;«Si[ 

iWfBR&B&^t&MIStnJf iSr. »*«l4v^2 4 
©v^-fix*>tlB«$nfc*»lB'S-K^ i 9 - 4: 

©Sig^fe, 
[000 1] 

ttJii:*»&*9, *WBRiWBittJit3ft»ttJBt©#ffiK 
[0 0 0 2] 

[^*©^«] ^tr^^^afl»0*^Ht, e*e*f«s 

^C^^SrfJffl LftGMR (giant magnetoresistive) ^ 

IS»a#Sr^Wi-?> fc©-C*)5o 
[0 0 0 3] GMRi 

^■©t-c%^tt!^w«5g-as^-c , , L*»t>»v^ai*"c»tt 
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[0 0 0 4] ttrB^tfVA^fflfcBBfc-T-tt, ftfc¥*fi 
[00 05] fttJlBS&BSttJl £ BftttttJI bi*mi>XM 

■*-asaui#tt**fcJ:9» iweH**ttJi©*fls#i* 

[0006] y !> -«ttJi©»fl:tt, *©P5«k»j** 

[0 0 0 7] fltrlB58H8{£Jllcr*« Fe-Mn («— v 
V#» Ni-Mn {—ytr/V—vSjiV) £ 

*5V^I4P t -Mb (SGt—T^Ify) 
»—»tfyiZ.Hm^tlX^1fi. -©+ "CfcWUP t — M 

[0 0 0 8] 

IBK&flH£JI©il6A*£lix JK-T-©E?ll)IWt*s^aBI* 

[ooo9] mmR%.m\m*i$m®. MesKttttJi 

Btoa^te^fefcSiJtl <t LT©C u A u - I Soffit 

[0 0 10] SfcPtMn^ti, 'Wpjr'fy'X'tt, 
P t iMniCa t%£55 0 : 5 0Xh?>m&\C, Cxi 
A u - I S©B'ME;6r*?-li:* 9 A < ft fcS&BSttrott 

P tMn££llfc*WBU rrottgllBP t iMnt© 
a t%£{J#5 0 : SOKLTMBKttttttJI&ifttttt 

[0 0 11] U*»b**se>P t bMn<Dim&Vc1£->W{; 

[0012] ztiitmm&MLxhmmfr&m&mo 

[0 0 13] ;WWtt±e«*©IIW«r*RIW-6fc«>© 
*>©-?& 9, S^BttitLT^ **<J:t>5G*X (X 

Bt*Jflv^fc«ft«a3»**-T-©tBft36rac. fcfeWcllWB 



[0 0 14] 

[SIHSr«l*1-5fc*©#g:] *^Wf*. 9ft8tttJIK:« 
l ©KBWttJi t , Utrffill l ©SSiJKtt^irgi- 
£J&2©M8ttg©'>#< it>2l£. 5e£X (fcfc 
LXMu Pt, Pd, Ir, Rh, Ru, Os©5*>1 
«*fctt2«£Jl±©7C^T?fc5) fcMn 

mtmmnie&v* r©t§\ tii!BS&2©£&8*ttJi 

©5£*X©»«Jt#l»E» 1 ©RMl«ttJI©5c«X©» 

j*Jt * 9 v>£ < 4* i 5 in u mta-m^m urmiHm 

1 ©SBttttJI t mit&m t ©HiiiifcTSftiBf^aWSr 

[OOlSlRC^fciJK, P t iMn £©«U£lt 
Sra t%T*5 0 : 5 OlC-fSt, ti£fl!&i£&B!lfe?K: 
fc9*t>RMSH4©ttK*»»*5#» $£&<£«£©# 

an^*»e>*HiHfrf^©««!j»*»ic/i:*n"f, 

^ttllttt, K§**ttJi*!«HMfc©JMinc*HoT, 
StFlBS3iJKttS{!!l©JS^ t , 3AM£Jlfl©Jji(-?- t a* 1 M 
lCMSUJb^f, «*©#«««****«£ 

[0016] P t fit: 5 0 a t % J; 9 1"5 

£&BH4©tt»K#9gt^©i:PB#i^ Btrfa^aKttSt 

#tt#HrWft^t>©i:*o-CL*3. 
[0 0 17] *fcP tM50a t%±9 LTV 
MIB3S^tt^i:©#B-Ctt^S^ffiic49 J ^1- 

<*«*>©©, isMaaiiwaifcio-caswfr^i!:* 

«L<5fe<KB8H«W©ttltfcfc9JBvrfc»l!:, 
KSE«Bf#«ffH:**K:fi^t>©4:*o-CL* 5. 
[0 0 18] ZZX±W.m&frb. £8Uttttff&jftl)tt- 

^PtMn^l (*l©RM«ttJIiif*) Sr*^ 

ilJt&T-l-^ffi L^-fV >jjfl^-C^ $ tlfc P t M n ^Afll 
(»2©K»8tttJii:i»4S) *\ irGft l ©SSSattS 

tilt -tTi?V >K)?-C^-r 5 ©Tfc 5. 
[0 0 19] r©J:3Kiail»» (j&ftyffiM) \c#V2> 

*l©^iatttJHiP tiSr^tSii^ ^{Kttg 

& ©ira-enfjEss i ©s»«itei43S«tts©^fi«ig 

V«-C^$nfc02©S3SJKtt^©S|5^^, fM» 

t. IWE»l©R3l*ttJBi:*2©saiatttJli:a*»* 

fe»Srig1-t%xietv v iti{-±o-C«FlSBl©S3SK 

ttj§©»^"TM4, pt***Bta» (fa«ia*a) ©^ 
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[0020] i-4t>t»±Bbfc«ffi-ctt. j£B£j£i@ m 
timtiii) t-*5v^T, c u a u - 1 m<om-biE^m>\^ 
\z a 9 ^-r v ^gjs&ftjfa^-e^ intern 2 ©s&sstt 

HoftfiflBt^oJ^^gttWft^P t fi©#V^5 1 © 
"Tfllc:ft5©-Cfc-5. 

[0 0 2 1] #f§03-ef*. #JiES&2©K8iB£teJ§£, tc 
XxiMn i W*t«R»*tW»t»*L, rot 
*, ittE»2©KM«ttJl05£*XO«U*tt:«r, MIS® 
1 WS3S^tt@07C^X<Dm^tfci 9 V>ft< 
1-4. rntcit). tlME*2©R!*JfflSUi"Ctt:, Hft&JI 

jefto-o^. 

[002 2] Sfc^WTttfME* 1 ©£&8*14J§ t ift 

tttts t ©#a©'>ft <th -at-etaefs i ©sis«tt 

Jl ©t&T-5g!& t BfJlESSSSttM ©«Hf - ]@R t i>m ft o -c v * 

U\ S&fcffcWMHtt. iitJfESS 1 

mum t %&m&m t ©#a©'>ft < h t-»-c«nE» i 

©S3SiaaEttJi©IS*ElRl t i»Sa*StttB©l&*EGl t # 

[0023] ^ojswett, ^KSPgJcjoV^-c, jbi© 
K3£S£ttg t ^BSttS i: ©#ffi©4>ft < t fc-WWftft 
g2ft£^fte>*TV>3„ 

[0024] 0l|*.l22USttJl© (111) fi#grs#9 

(hi) ffi©Eftg£, irraftfttttffoeiRift^ft) 

[0 0 2 5] *>5VH4, S&B&ttS© (111) 
WfB#ffl£Wft#fttcg*EftLT^.5#3\ WIS® 
&t£Jl© (ill) B©ElP]g£, lMIEK33i6£t4J§©IB 
IS)** 9 t>ffivv&\ *>5v^4*IKlft]i:"f-$. 

[0 0 2 6] *fctt, mesa»ttttJ|j:ttBtttJ|j:Off 
ffifc¥fif*#rfil~©, ftIIER3it8SttS© (111) ffi© 
Eft&, 3ttWIWB»«tt»«> (111) B©BEfta&* 
K/h*<-t5*», &3Wi$SElR)t U 1MB (1 1 1) 

U £8BH4gi&&teJI©feP B Efi&Jlftk-frS. 
[0 0 2 7] ttnettfteGlttT»*©#5*\ Umc, 

[00 2 8] 4fc#3BW-eH\ WIS® 1 ©£&8£ttB £ 
&&ttJI<!:©#B©'>ft< t t>-fB*#S£tt«lc-t-5 



[0 0 2 9] ±IS»i5JC £BHtt<£JiJ:3H»£JI2:© 
#B-C©<frT-36Sff*tefiEl«a%ll4 bit 5 r. t \c t 9 , 
sfl!E#ffi-eti:#e3-#ffi$rf£ 9 £ < ft 9 , ftJlEKJt^T 

[0030] *fc**weH:, mmm 1 ©&&«&«& 

sSIX' tt, Ne, Ar, Kr, Xe, Be, B, C, 

N, Mg, Al, Si, P, Ti, V, Cr, Fe, C 

o, Ni, Cu, Zn, Ga, Ge, Zr, Nb, M 

o, Ag, Cd, Sn, Hf, Ta, W, Re, Au, 

pb, Rxfi%±m7tm<D?ibim-&tci*2m&>±<D7im 

fc#ME»2©R!MateJl©5G*x + x' ©&j£Jt#tft 

iESSl©K&fiS#i:Ji©7ciStX + X' <Dm^itX 9 V>ft 
<ft5£5£-f5i<tri s #*U\, rJtfcioTfcfS* 

£ i3»^r«»J:4S©-C*><5. 
[0 0 3 1] *fcS3Satt«^X-Mn-X' ^"C^ 
J&1-5J§£\ BtrlSTC^X' tLt, TcfXiMntfi 

tfflv^«ri:*»*LV\ £ftfc:.fc9ii[8E»l©Ril« 
ttSSU 1 ® 2 ©KSM«4Ji©»^ ^»*iSrf 5 r t *5T* 

* > ^tcstrie^ i (DR&m&m t %am&m t ©#bt-# 

[0 03 2] ft*5*|8WCH:, HIB^ 2 ©SSHKttS 
Sr. 7C^X$>5V^7U^X + X' ©M^Jt^4 4 (at 
%) «±5 7 (at%) WTtft5i9(-^i-5' t 
»SL<, it)ffSL<« > 4 6 (a t%) JX±5 5 

(a t%) ^T^fc-So 

[0 0 3 3] r©tt*«Hrt-e*>5i:, J: 9 X 

[0 034] WIS® 1 ©S^ttS 

5c*Xfo5V^3c5SX + X' ©ffi^it>JS5 3 (at 
%) £JLh65 (at%) fiJlTtftSJ: 5l-^-f5i t 
*»*U\ «SW"5«WS*I!:J:9» fgl©K3&BS«- 
g©5E^X^>•5v^^i7c^X + X , ©«afigH:Sr±IB©iffl^ 
IfiHrt-C^JSWSt* 7. 9X1 0 4 (A/m) W±© 

^Aft^ttHi^WS r. k Z r. t ^fe^oTv>5 0 

[0 03 5] ft*5*|SWt?tt, tfHB® 1 ©S3£B&tt£\ 
7C^X&4Vtt7C^X+X' ©ffifiS;it^5 5 (at%) 
£JLt60 (at%) £iTtft4i5i-^1-5-t* 5 <t 
9 *t ftX&$S-g-B&#£#5 r. t^T'#T»* LV\ 

[0 03 6] 4fc*»9l"ett, «IBE»2©SS*fflEttJi© 
W?*7 0A£Jl±-W^*i-6ri!»#*UV\ WIE®2 
©RS»*ttJBSr±E©BW«ffl-C»rti-5 fc, 7 . 9 x 
10 4 (A/m) 
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5i tasfc-^oTV^o 

[0037] *fc*»wett, KrEfS 1 ©R&8£ttJi© 
gU?£3 AEJLL3 OA^TT^-r^r: t/4W*b^„ 

7. 9X10 4 (A/m) 6H±©SSiMg-&«»*# 

[00 38] *fc;«8WCH:, mum 1 ©K&SStt/IS. 
UW2 0S!AttttJ|^, ^y?sia»)Mu r© 
it, flfflBftl ©£%»£«*. *2©Ra«tt*J:*> 

KioT, «TB«2©RiJl*ttJi©5c*X*>4V^5c« 
X + X' il(neSSl©RMH8ttJi©5HIIX*> 

[0 0 3 9] 4fc#»(H»4, i3$fiSteSi© 

v^C. IWB»*ttS©±l!:, tEJ&X (fc*?LXtt, P 
t, Pd, I r, Rh, Ru, O s <D 5 *> 1 8*fcf42 

Sa^SMxSKiLfciiSo-C. 

XcDjfi^it OR-T-%) Sr. nrias*«tt«i:a5^-*«*»6 
[0040] £fc#3BW-ei*, ttB£a*M£Ji&!ft*tt 

[0 0 4 1 3 fcSvjWclSWCtt, HtiER3ifi£ttSt^ 
SSttJi t ©#ffi©'>£ < £ fc-^T-lifrlER&BSttg©^ 

ssaioj t ffiEttttttJe©&ii£ffl t sr*ft e>*r t> ± 

[0 0 4 2] Sfc#3BH-ett, TOlEK&«ttJ§i:3£8£tt 

ji t ©#®©'>& < t h-u^m^mm^-r s r. t # 
[0043] *fc*»wctt. itriaTc^xtTc^x' 

(fcfcbTC^X' fit, Ne, Ar, Kr, Xe, Be, 
B, C, N, Mg, Al, Si, P, Ti, V, Cr, 
Fe, Co, Ni, Cu, Zn, Ga, Ge, Zr, N 
b, Mo, Ag, Cd, Sn, Hf, Ta, W, Re, 
Au, Pb, fttf*±*jc*©5t>ia*fcHt2«»± 
©TtjrCfeS) tMn b&fi-y-y hi tfc^.^s'^X 

x' ©ijaj&jt us^-%) Sr. mm&M&mtm-tzwfr 



v. 

[0 0 4 4] SfcfljfKcSfX' iLt, SiXtMnt 
^j£<*Ji5£lffl&*-©RIBK:ftAU *fct±7uiSfXi 
Mn fcTTW^SftiftfilS^Oft^-jSo-aSi: 

[0 0 4 5] ^©JSWCtt, ±Bfc*fc«K JftK&NflC 
*JV *TK5**ttJi 1 ©£&&&» £ « 2 ©E&fiStt 
■ fc©2JHSIMi*1\ ¥-Jl-e»riW-<&. ^©S8iS© 
«nER!!l«ttii©*il9!»K*J^T, 

ttBK!**tt*©5E*X*>$v*tt 
tc^X + X' ©fl^lt (JK*%) Sr. MRttfltttJI&iK 
•*-a«l*»felWx*Kbfc* J oTm*Kife^**-CV^*© 

T-fc^o **itre*itai»K*iv^T» ©#s 

3&fcH«*Eiia*£4e>*-c*5<. 
[0046] itLfciiHiMaaKftifrrriKioT, * 

MBKaasttBrt-ett, #3c*©ia«#ffiSMfc;u twa 

IH5iag-e», 5clgXfe5v^7C^X + X' ©ffljfcit 
©SEttiJSffJfcbns. 

[004 7] r ©<t 5 C*»WCtt» ±IE©j£JBlK io 

[0 0 4 8] StoWSWett* ME£&fltttJI©ffiBj!- 

ffiirS*f«©Bfi^t?(*> WIBS3SJKttSSr«^-r5± 
7C*©*l^tfcSrl 0 0 a t%t Ufcttlr, 5c^Xfo5 
VttTC^X + X' ©iB.^Jt$r, 4 4 (a t%) £l±5 7 

(a t%) KT{d-r2>ri:^*L<, i9»4L< 
tt, 4 6 (a t%) H±5 5 (a t %) ^Tt--T5o 

[0 0 4 9] MiBS^ttStaSfiStt 

©iBl^ttSrl 0 0 a t%t bfcfc TC^Xfo^V^ 
TcigX + X' ©ffifiKltSr, 5 3 (at%) £H±6 5 (a 
t%) ^T^-r5-taW4UV\ r©»fig|gHrt-efo 
5t> fltre&&IS&ftJl*7. 9X1 0 4 (A/m) & 

[0 0 5 0] *fc*^BJ-C?«, #J!BS$BH±JI©lWiE# 

ffiia^-ett, ttiBS3S«stt^^*fiK-t5^5c^©«i^it 

Sri 0 0 a t%t UtfctK, 7C^Xfo5V^J47C^X + 
X' ©ffifiKltSr, 5 5 (a t%) iil±6 0 (a t%) £A 

[00 5 1] tftIBS5S^tt«©KffSr 
7 3 Asa±-cj&41-5 r. t AW*. bV^„ 
[0 0 5 2] ±ELfcSS*»^R©iei*i6r±, «*^<C 

[0 0 5 3] ^^^jott-SV^^^fWVU^eS 
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&mmz£vmtjjfaj>mfe£tiz>m , &i&&mt. mm 

[00 54] •&ita#&9iK.t&ttZ*SVrA'X Ml/** 

7y-*ttJifc*:tfU !»B7!>-»ttJi©±ll*fcHt 
TflSic h?y*«#iMclHlifc3ttTR!i«tt©a** 

[0 0 5 5] ^tcti^mmKistf^y' ^T^if>y<^ 

test, -^(ommm^m.\tm<o±ioi:xm^(om&m 

ttJf©Tlc&«LT, SE***tt»#KJ:OtJv€no 
St. «lB7y-«ttSo«{fc;*ieiiSr«nEHS«ttSo 

frWSfc-fS *©"<?*> 3. 

[0 0 5 6] *bfcHt*38WlC*J«t5AMRJlW-0«a 
9y^«*lftl!iimiSrffiffCRS*«ittJi*»j«U MB 

[0 0 5 7] *fc^Wfc*srt5*|ia*^y K©«a 
±ELfc«*«8l&JIMfc*©±Tfc: ! ¥iry7'Ji 

Sr^LT Ym SrHMW Z>Z.b*W&b-rz>\><»X 

[0 0 5 8] 

BSffiffl!)d^E/c»rBlllT*fc2)„ #*5, Bi-eux*iRi 
[0059] r©->y^w fv^/w^amSJT:^)* 



9, «ftB^**»boa*va*©*lRlH:Y*l«a-t?fc 

•So 

[0 0 6 0] HlO&fcTtC^J&^tvCV^WteTa, 
Hf, Nb, Zr, Ti, Mo, WWHli*fc[42 

12, B£atttB3, &£Tffrmm&m4i)mmzhx 

V^-5o LT, #JiE£3£fl£t£/§4©±tC, Ta, Hf, 
Nb, Zr, Ti, Mo, W© 5 *> 1 2»ELh 

[0 06 1] *fcB 1 5 IE, T** 6 d»&dm 

S7*r-©6g mmm ©nfw-fs, ^-vut* 

[0 06 2] **WettttB7 !) -«ttJi 1 *sj:tf @£ 
NiFe^, CoFe^i Co, Co 

[0063] tttsm 1 i^-fj; o \z.y y -mvm 1 14— 

±v\, iWB7!>— «ttSliS, ^Hx-fiN i F en4iC 

[0064] mm7V—m&mi tmim'&mzknm 

^15, 5{4, ^ilxiiCo-P t 
M'Co-Cr-Pt (3/?^h-?DA-.S^) ^4 

*if-c»**nT48 9, mnms, s», c u (M) ^> 
fc h ^*/n!«*jstta»* «iB^me 8 , 

[0 0 6 5] ft&^n£ttt?*ttfttt&&JUK?®8 

at**tov^, ^t^sttatttJi^ttttttJi (Baffin* 

^LT*©^, «IB»Jt*ttCJ:or»fiji*Hfc**JS 

b-fZ. 

[0066] 02 ic^i- msmn. m 1 1 mm\z, 
mm 4 3 ©_t«Kjgrii $it, Tflfig 6 *> 

fc*-raw«©flBiH:, ^msi® mmmm x<n&m 

[0 0 6 7] *-fEI^L*V^S«±(CTa^f^Stb 
fcTfltJS 6 *»J*1"S. «»JxtfMIBTSfiS 6 £ 5 0 A 
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[00 68] ftlcHfrlETilfc/i 6 ±Jd, 0JxffN i F e 

iMEN i F e#M9±CColl 0 *»J*i" 
•5, MENi Fe^M9tColil0J:-C7!)'-«tt 

mi&m&ztix^z. ft*siwacoisi o*2HKtt»p 

WS2 t©|?.ffi-x?^JS7£^»itf:»§rES±U, AMR 

[00 69] jfcfcffiEN i F e £&B£ 9 (4, «*.IMWB 
N i £ 8 0 (at%), F e & 2 0 ( a t %) "C^-f 
5. SfcfJlEN i Fe£&K9eltV*4 5 ASS, C 

o**5Aa«-c»*i-*. 

[00 70] JJctlWB7 !> 1 _ht£C u * Ztf& 

*PflS 2 ©£U¥£ 2 5 Afi«-C»l*t*. 
[00 7 1] fticffiC^ttttflM 2 ±K@3tB*tt« 3 
r©KE»«-ettlWBSSJ6*ttJi3Sr3JI<0 

[00 7 2] 0V*tfttEH£ttttJI 3 Colllt 

Ruii2tcoii sfc-ej&au ffctti-ssafeattt 

coll 3©»fc*i«jBSv^fcSWT««l!:**t4. r 
ih.HU i/^57x!)«lW«jx> £©flMtfcJ:9ll 

att® 3 * K^ssttB 4 1 ©#as-c»^i-5safte-&« 

5. 

[00 7 3] &*5mfl2Coffi|l l$r^J^Lff2 OAS^T* 
JgjfcU Rull 2%8Ae£-e»J*U CoBll3£ 

1 5As«"e»j«rs. 

[00 74] &»CmIi2@3£8£ttJI 3 ±|!:RaS»eJi 4 £ 
tetfttS. H 3 i 5 £B&Bi£Ji 3 ±tfg 1 ©K 

&m&m 1 4 u s e> k Miess 1 <DE$m>&m 1 

4 ±KlJB 2 ©S&BlttJi 1 5 
[00 7 5] ^W-CHtMB* 1 ©K&S&ttJl 1 4 
*2©R5**ttJil 5fc, TciifX OfcfdLXI*, Pt, 
Pd, I r, Rh, Ru, OsCHHifcl42l» 
±©tc^t?&5) fcMni:«r-^*f SR!i«eim-e» 

[0 0 7 6] £.;h,e>&&&7G*$:fl!V\fcX-Mn-g-& 

(Hex) *** <T»*S4£R»*tt 

[0077] *fc#aHH-cHi, atnejK 1 ©RSMW4J1 1 
4&xrm2€>E3tm&mi 5*, ytrnxtycmx' (tz 

tcL7t%X' 14, Ne, Ar, Kr, Xe, Be, B, 
C, N, Mg, Al, Si, P, Ti, V, Cr, F 
e, Co, Ni, Cu, Zn, Ga, Ge, Zr, N 
b, Mo, Ag, Cd, Sn, Hf, Ta, W, Re, 



Au, Pb> Xa*idB3C*©5fcl«Sfctt2a0Lh 
©5c*-e*>&) i:Mni:Sr-&^ri-aSi*«tt*m-C«J« 

[0 0 7 8] **5gfFl57C^X' |iH4, jc^XtMnt"!? 
fcJ^ftS^Wte^Wl&ISIlJl&AU ifcttTC^X tM 
n t Sii«ttA»^©»^jS©-SSJ £ MM" 5tc 

fflfcfefcot. *&-K^#a#9-fro*:Hff©rfcSr 

[00 79] ftA£Bf**&*^ttB^B;gtt&-*-S 

rt-c, afrisx-Mn^Kw^^cit^T, me 

X-Mn-X' ^©**-j£«**S<-*-5 

*©Tf, @£&^3©&*£tfc£©M£J£ff3;: bft 

-e# , nfrfesBt&ttS 4 & ssssttji 3 * ©#ffi«it& 

5tc^X' fcteffl-fS^tt, MIEtc^X' ©ttj&Jt# 
*#<*9i-?*fc, R!Mltei:LT©1WfeWETU 
HJfcBStte 3 i©ffiB-c*4i-52SaMS^«ff«»/h* < 
fco-CL*3. WcttSWCtt, €L\fi-CH*U ^JS 

&tfX<DfttfXji% (Ne, Ar, Kr, Xe©5*>l 

a*fc(42«K±) %7tmx' t\*ri&m-r&zb&» 

*LV>£LTV^o *i!f^5c*tt^ett5(f^4©-C, * 

^^ffSr«EfcH»i-«©*^, R 

^{CA r £ftA£*5 r i:^-C?t 5. 
[0 0 8 0] fc*J, tc^X' l£#*^©5ciS3M£fflLfc 
Stefctt, ««ffc#*©7C*X' £^pr 3 Cif4fflg| 

[0 0 8 1] ftj8*38WCtt, »*L^*fllB7C^X' © 

«a^«siaw:, at%to. 2«>e>io-ca>!K <t>9»* 

L<f4, at%t, 0. 5*»b5t?&S. *fc*^Wt? 
l4tSflS7C^XI4P tT?3t>§r fc*»4 U<, iotPt 
-Mn-X' ^■A«r«[fflr<5wi:*#*U\ 
[00 82] 6t?*^W-t?l4, 1 ©SBHKtt 

J|14&CJW2©KttatttJ|l 5S:«^-fS7C^Xfc5 

VWoTV>ttilf\ MttfjfSl©SttttttJll 4 
t LT\ »^«»«r*t<i-5ri:as^riBftP t-Mn 
-X' ^«r«[fflU» B2©g^8Jttgl 5iUPt 

[0 0 8 3] 4«:B2iz^i-9UiK©ARS:K m®M 

M) t*sv^TSS!*jSH:, m l ©&3S»fi£tt« Hlcfifc 
?>7C*X©m^Jt (a t%) Sr, ^2©R^SS14®1 5 
ic6*57C*X©m^Jt (a t%) i9t>7Ct<-t-5r 
£T-fe5 0 S>5V^tt*l©S»»ttJHl 4Xt«B2©R 
SfilBttSl 5i s #KX-Mn-X' -§-^^^^5^ 
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-g-lcSS. ItrflBjg 1 <DR&M&m 1 4 fcd5*a5E*X + 
X' <DMf&it (a t%) S\ fg2©K$HKffi§ 1 5»d£ 
#55uHiX + X' ©i!Sj£Jt (a t %) it)t±#<t" 
■5. Jfcil©S«lH^X-Mn-X' 
-C, J&2©KgH&ttJf 1 5iSX-Mn^-C«Jtl5 
»l©E»«ttJil 4©5E*X + X' <D*ajEft 

[0084] ^ism i ©feaatttJi 1 4 ©as&ftN 

flfr!EK3£B*tt/g 4 ©**aOtt*-*ftfl«&*fc*jEK: 

tunes 1 ©s&e&tti 1 4©Mt?i 

JB«ttJl3 0ttft«3B»OftjK*Sra»tK:<< U 
ilSSU3»m 2 ©£9ttttf£JI l 5 Kfttf*v*J: 5 A 

[0 085] lOip l-ffiHEHSBSttJl 3 £ ©#iST\ 

[0 0 8 6] rOj^l-TciiiX&aMiTciiiX+X' <*> 

£ © £ 5 £**■£*©*#!£# % 1 ©K3MK 

14® 1 4 r*9£M£JI 3 ©ttAtt&eoft*tf7*£l:ttl 
<*9, »2 0K»iffl|l 5i#jiB©#)JtC 

[0 08 7] **S*38WCttlWE» 1 ©S&ESte/i 1 4 
t B&ttttJI 3 i ©1MB©** < <t 

#£-f 5 1 , WfcSf 1 ©&&B£ttJi 1 4 !4@5£g£ttJl 3 

[0 088] UKiE^fc £ 5 P t Mn^©^;^ 
^ P t iMn i©a t%#5 0 : 5 0©it 

left t C u A u - I SroBiMEtfftHM&^fc* OK, 
R3iH»tt©ttKK:*9fiv^tt»!:4o-CV^5. P 
t*£5 0 a t%±0 t>#< LTI/K &$fi£tt©tt 
S^*5t©C, r©i 51-P t*£5 0 a t %£.*) 
\>&<~rz>b, KfaBPtMn#4©lfrf-®RB:J«:«s»), 

[0 08 9] fefcSflfflBJff 1 V>R&m\±m 1 4 ©tc^X*) 
5V>tt5cH?X + X' ©jfc&J&JfcH, 5 3a t%£A±6 5 a 
t%£JlTTr*>*r4:*»*LV\ i9»*L<i455 a 
t%^±6 0 a t%£AT-CA>5 0 mt-ioT^at-S 
3ttM**lEJ:0, 7. 9X1 0 4 (A/m) #±©3* 

[00 90] fcfc* LUiTfESg 1 ©&&fi£tt® 1 4 #*lftf 4 

3MH4JB1 4 ©!!»#*•*-? Sir, iWSf[l©Ril«tt 



e 1 4 tMtii3 fc©#ffi-c©*«E^tt«#a*o 

TL*v\ £M::±0ilM!M*HLTfca#**#;S© 
SE«l&&«fffc#4Ci:i6St?#4v\ £fclKr!a$&l©& 

bsaiflHPKMB uc < < ssimmztt *) m^Mj$.-vm 

l&ZftX^Zitmc. ffiCflS l ©SttfllttJI l 4 ©KV 
*Stt*, mtikmiz£vXi>TMm&*tLXZ<D*% 

as*****., 3fc*»^-«*tt««ic«TLru* 
[0091] ^mmximmm 1 ©ssassttg 1 4 ©si 

»fe3A«±3 0A»TK:«j£LT^5. 

9 , mum 1 ©stt«ttA 1 4 tfjheitmsB 

rt-e»ift*ixst, (Hex) 

§\ A#ttfc:H:7. 9X 1 O 4 (A/m) £t±©£ft3£ 
[0 092] &K:ffi&£ 1 ©H3£B£ttJI 1 4 £r£j£& 

BtriEB 1 ©smttttJe u±t, mes 1 ©£&fi&&J§ 

1 4©5c^X*>5vtt5cigX + X' ©fifiKJtiDfcffiV 

twaiiriSJt a»?>*3js 2 ©saittttJi 1 5 fcj&jws. 

[0 0 9 3] iOiS, flftSfg 2 ©S^SSteB 1 5 ©5E 
^X&-5VM*7CpgX + X' ©*iU&tt:£44 (a t%) 
±5 7 (a t%) EUTfcl-SrfcjMfSUN. 
L<I4, StrlE*a^ttS: 4 6 (a t %) £115 5 (a t 
%) ^Tl-'f'Srt-efot), ^btC»*L<tt, 4 8 

(a t) £k±S 3 (a t %) ETF-efci. 

[0 0 9 4] 1U[|e]|S2©S9ftttttJll 5©5c^X&5V> 

V^i*#*b<, rtLlc£oTttFlSB2©S3SfiSttM 

i 5&#j£Lfc«, fa*aa?rife-rt, stiejB2©£ttfii 

[0 0 9 5] £d5T?«J!ESl2©R3&8ttgl 5ttM«J 
S^^ttS l 5 ©Kg**#< ftS i: , ^MS-a-flMIL (H 

ex) &&MKm'p-rz>zt&mwix-mm£tix^5> 0 
[0096] xmrnx'tZBimm 2 <D5.$m&m is*, 

7. 9X1 o 4 (A/m) J5H±OX*IS'fr»IMr#4i 

[0097] *i3**wettmiB* i ©ssaesttg 1 4 

St^B 2 ©S^attS 1 5 y ^ * r. t 

[0 0 9 8] #^7C^X-Mn-X' ^Ciot, H 
1 ©S^fiStt® 1 4 *>$ W*» 2 ©SSUKttS 1 5 

f$.-rz>b%\a-i, mmx-Mn-x' &&%x/<y?m 

X'f&m-rZ^tKX*), MISX-Mn-X' 
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-?©Mtt:ftAU fcS^fi, SiXtMni:-?!^ 

iiSttfl**-©*^©-** 1 . 5c^x' 

5„ d©*?^ HtHETcsStX' X-Mn^Cftf 

ttJf UKrffcft, R3fi«ttS4 0» : f-3e«Ht, tc^X' 

[00 99] SfcjWKWCH:. $ 1 ©£3&BSttB 1 4& 

tffB 2 ©Knattsje 1 5 £ x /■? v z mx-j&rfi-r s 

Jg 1 ©SMtti 1 4 Sr. |g 2 (Dfrfflmtm 1 5 <z>£R 
v\, rtLlci!9, S8l©K3&8H&i l 4<p\c£itr)Z>7cm 

xhz^ttyimx+x' ©»$&£, m 2 ©spates 
i s^ttSfe^Tc^xfosv^Tc^x+x' <Djfcaj£it<fc 

[oioo] r. ©J; 5 (-K^^ttS 4 5:® 

l ©£HM£JI I4il2 ©S»itti l 5 ©*W§«ig 

^tt^i 5<Dx.mx&z\<^tz5tmx+x' <om.mtx 

>J < U ^ti/lcij; •? ItTEfK 1 ©RMBHtJi 1 4 <t 
B£flM£Ji 3 ir©#BT% BufEffl 1 ©R3£B£teJi 1 4 # 
IWEH3e«ttS3©IS**ii«©«)3t[*SrSttlt< U 
1*fciM3#B©4>fc < £ t-»**»^ttttfc-r 5 - 1 

-et , sssestts 4 1 mfem&m 3 we** 

[0 10 1] 4Js*5S«TM±, ±eufc£5fc, fiKKK 

pre* s i ©ran«ttJi i 4 1 3 1 ©#b© 

Tv^S*, r©*S-g-^ffi«, tt*.HCSffl©£&ttt£Ji 

1 4 t H^SSttJI 3 ©«W-««t»4 5 £ i: -C?#5 

^t&-°im-r?hZo r©4i£\ B(ris#B©'>*< tt>- 
[0102] hz^ti&mwvn, iios*ittli 

4 £ HJgBSttB 3 t ©#B©'># < 1 1>— l»-CttftKlRl 

rt-et>. f lroS^lffiil 4 fcHJ0W4Jl3i:©# 
B©'>&< £ L^-f < -Cf So 

[0 10 3] 0!*.tfB£M£Jl3© (1 1 1) W&Wffi 
(-*fLWS*lRj^-ffi*Ba[plLT^5«-g-(-«:, SSl© 
SSSSSffiJil 4© (1 1 1) ffiBS£«ttJi3© 

(111) E©E(p)g^Jt'<T/h$< U &5V>I**E 

[0 10 4] fcSWS, f l©Si«ttil 4© (1 1 
1) MAK lt(BJ|LEfcWfc#fafcflBteE[«iL-C^3» 
3\ 1nJi2@5£B*tt/l 3 © (111) ffi©Efa««\ mrl2 
^l©S3itfiSttgl 4©El^a±«3't)/h$v^, &5V^ 



[0105] tfFlHf& 1 ©S^^ttS 1 4 £ @3g 

3 ©#ffi{c: Wi*fa~-©, MiESS 1 ©S3iJK 
ti-Jl 1 4 © ( 1 1 1 ) B©E|pJ«, KtfiffiBS£tttt)l 
3© (1 1 1) ffi©EiRjS**fc/h$<i-5d\ &5V> 
tt«ffi|Sli:i-5. flne^fiSlRlXB, Tifig©^^ 
ffi^tfc, ^^->^fi£M^f©«^^^JI^©K*#, &5 

[0106] ±E©j; ?\zL.xj&tfL£Htz.mmm\z, 4- 

mfem&m 3 t ©iHBt?**»^«#*»* mmm 
fem&m 3 ©a^ti. Ff^*[6]> m 1 -cm 5 1 0^ 

[0 10 7] ±.mVfz£?K. %i<DKmi\mi 4t 

sjemtji 3 1 ©#ittt, Buistf 1 (DKmmm 1 4 

ttH)t«ttJi3©«*fl|Jfi«!fc»**ii<5ri:4<, $ 
U< l4«rE*ffi©^>5c< t t>-^(c*3V^#lE 
^■tt«K*orv^5*»e>, r©*»^-*ais:«t>*^ 
b . BdlSH^ttS 3 \cm 1 ©R3fi^14S 14^Lt 
»J«$*lfcfB2©R»aEttJll 5 ^^&IJt&^f>ft 
lij^'-^ffi L^*5„ MfE^ 2 ©K3S^ttS 1 5 ft. 
±B bfc iplr, >F«liJt&^^^ b&B!l*HF-K:£KI U^-T 

[0108] roi?)Sfi^i5i:, ^1©R^JK 

ttii4t^2 ©s^^tt^ 1 5 1 <D&M-ei*m&&m 

2 ©S^attS 1 5 Sr«j«i-5«-5c*^ 1 ©S3Sfi£tt 

s 1 4«cA9 i (o&jmmm l 4 

4 {4. ffliSm 1 ©S^tt^ 14if2 

[0109]* LT±fiELfcffi)?Ktt»C(ri 9 , 1 ©S 
^BSttS 1 4 £fg2 ©S^fiSttS 1 5 £©#ffiifc^T- 
(4, 5c*Xfc-5V^f47C^X + X' ©ffifiKJt 

t\ im^mxom 1 ©K9M»ttff 1 4 ©m^Jt<t t 

/h£<ft-5t>©i#x.ibft5„ -©fc*. ^Siiioto 
2 ©£&BSffli 1 5 ©«»#afliMk L^*S t , * 
*bfc3i*-f fcixr, Bi©S^fi£ttSi 4©$P5>-etM 
BJftWEaiSix, — a«SStte3 £©#B-Ctt«FlS 

m 1 ©K&B£ttJ§ 1 4 ^«neH£m±B 3 ©sf B «^ 

©» JE«rS rt 5 i i: ft < » S5i«ttB 4 ^flc-C^jfiBJ* 
J f*»e>aB9»^©Sl!B*ff4bix. ?£*J:9f>*tft 
^m^-a-aif^r^^ * * 5 r *^TiB Id 4 5 ©-e* 5. 
[0 110] ±1B©J: 5fcb-C»**nfcSWIR (SRMfe 

a*) ©«aa«sH3fcg«*ii-cv^. ft^^Mamt 
*5i^-c<i>Tifcs 6 frbmfe&&m 3 *-c©as#jgi-«: 

[0 111] 0 3lc^-f-S3i«KttJi4H, tc^X (fcfc 
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LXte, Pt, Pd, I r, Rh, Ru, OsOHl 
a4fcl4 2S«±<D7C^T'fo5) bMnki&fttZR 

(tctdhytrnx' tt, Ne, Ar, Kr, Xe, Be, 
B, C, N, Mg, Al, Si, P, Ti, V, Cr, 
Fe, Co, Ni, Cu, Zn, Ga, Ge, Zr, N 
b, Mo, Ag, Cd, Sn, Hf, Ta, W, Re, 

au, pb, R^±myt^<Dohimt.tcti2msx± 

[0 112] /i*5HUIBX-Mn-X' 5c^Xt 

^j**;h,3iej^©*Hf £©-»#» Bfn25c^x' 

{CiUffflSX-Mn-X' £•&©&?«£, X-Mn 

siBSttJi 4 1 sweats 3 1 oftmm : &zi¥m&ikmc 

[0 113] ^tr*i§^-ett*friBR3fiattS4ici4, 

TC^XfeSVM^TC^X + X' OJS^%©it*^ii^in1-5 

[0114] «^nies9)tflittJi 4 ©/>ft < t t>— »© 

IHMRffiftS* CuAu-lSci-MM^ (ABU* 
-?•) iftoTV^. *fcltir!B#BA©4>ft< fct— »I4 

* o TV * 5 i: * U \ 
[0 l 1 5] ±.t&<Di.?K, HJE«ttJi3K:rtl*»5K:U 
fc^o-C, Mnt^-rSTC^X&SV^TE^X + X' © 
**%©£*#*(«* 6«W##ft1-*«*tt. HI 1 © 
14 kfR 2 ©KttttttJI 1 5 ttt&ft&glc i 9 

ma** utreas 1 ©Kjiiiti 1 4 1 # 2 © 

SBMBtt® 1 5 fc#££icifc**ftsfctt-orifc< , -t 

[0 116] H2-CRHbfc±5lc» H^attS3t© 
#ffiffi!llC^$H5^1©S^tt«l 4©7CSgXfo5 
vmStEPHX + X' ©MfifcJtfS, «FI3H€S^4S 3 \m 1 

©s^tta 1 4 &t- LxBffcznzm 2 ©k^ss 

1 SWTcigXfcSVMiTcigX + X' ©j&J&Jtl-ifc^T*: 
[0 117] ±lBLfc<fc 51-, B2©S3Sattgl 5© 

xmmzi&^-r^s 0 a t%i£<-cj&s**i3!&» 

Mn©I^ttt5 0 a t %fca£VH^CJg$$it5r. 
ifcfci. — #, Sl©5^1ttil 4©7G5gXfo5V* 

ktc^x+x' ©»^jtttas«ttS3 t©#a-c, g 

09^.115 8 a t%SS-e^$4x5©t?. Mn©«ft 
j£Jfctt5G*^ft^SL;4 1 "&**VO'>fcV\ ( 



[0118] Lfc^o-csiMaaft* lb 1 ommteM 

1 4 tB2©K3$fi£ttJfl 5 isWBjfcfflft&fiL-Cfc, 
L-&5-£ Jift < , B&eSOHSttJI 4 Ktt, 
H£aMtS3fcftd»5i::Lfca*oTMnfcj^33c*X 
abSV^cHtX + X' ©M^%©^itf4tiJp-t-5. 
[0 119] *fc±IBUfcffl^t£tfcJc±or, 5c^Xfc 
■SV^^cijiX + X' ©JD^P%tt, @£ffi£t£/l 3 i ©J?.ffi 
Aifi#©#*^ ItnEffffiAfcEfcNIIOffiBififlFJ: 9 t± 
§<ft5t©t#^f>n5„ 

[oi2o] ^fc^a^jg-r^ticioT, s&fi&tt 
Ji4tt*^j»^a»fesfti^fc£»r**:»fc, 

S£ ©K&tt&Ji 4 -CHt. />ft < 1 *>-«©&&*!£ 

CuAu-II©W-IMf G»B!l*?) ifto 
■C*S9» *6K:ltnEH3£«ttJi3i:©||iffi©^ft<i:t> 
-SS Ht*SE^«t« t ft o T ^ -5 r i £ L V \ 

[0121] itsm&B&xmm 4 # p tMn^ti 
tt©«MMii&a', «n*T-fc4ofcittBRaiaittJi4© 

*&^-£i&a, c©Jtc/att, 0. 9 3~0. 9 9©$S 
[0 1 2 2] te^-Jfct&a, c©ttc/a^0. 9 3&>T 

icftst, mes9iatttJi4©iSii«3fi©isi3r^-c^tt 

m& kteZtK r © £ 5 ftttJil- ft S i ttGH&Btt 
1 3 bBQMB&M 4 £ ©*3|Ht*sfiT U KMhtt if * 
3§£UJ*L<ftV\> 

(0 12 31 JfcftfUSta, c©ttc/adS0. 9 9 
^±lCft5t, «IEKttm£ff4©ttiltt£©l3l££T 

#*«n** 1 ft 9 , DinesttatttJi 4 1 mi&mm 3 

i©*BBKlT»41-*3iajHlr&«J|L#/h* < ftoT&P* 
L<ftV\, 

[0 12 4] *fctt8W-CI4, JMIWMIfclfc^THSSI 

ttJg 3 tS3i«Ktte4 £©#®©'>ft < £ t>-gBAS#g 

©^>ft < t ^-nxwi^m-m.^m 3 ts^tte 4 1 

[0 12 5] 1-ftfc*)3)s:*M-Ctt^«Ha^{Ci3V^-C, @ 
JgaSttS 3 IC|Rjtf» 5 LfciSoTM n (^-TSTC^Xfo 
S V ^4tc^X + X' ©S^%©Jt^/4SiiJp-r ■5M«c^ 5 # 
fib, BflfES^attS 4 ©'>ft < t t-Si5©^# B *jt 
C u A u - I m<Dmi>iEjj1ffll%&-k ftoT*5 9 , 
L^t>iJf5#ffiA©/>ft< t t>-fBt?IWBSSI«ttJi4 
©*S^-««c t S^«ttS 3 ©««-g»tt*4 ot^5t> 
©t-fcotfeiv^ ^©W^fcJioTt^^Jt^T^: 

[0126] -itz^mxti, m^mm^^x. m%. 
v>«:5c^x+x' ©M^-%©Jt#^*iio-r5^^#ft 

L, «fi3RS*«ttJi4©^ft< fct>-»©iBft*3fi*, 

C u A u - I S©B'L^iE^jBliJtS^ t ft o T*3 9 , bd» 
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&«& t m&&&m 3 ©*sA*jttt jifc o-o ^ 5 t> ©-e 
[0127] mz.&mfem.&S3<D (ill) ffi^^B 

*lfilKtfftElRlb-CV^5*S'Ktt, ttEK9iHttteJl4© 

(111) B©gB[R)Stt, IfrlSH^JKttawElPjSJ; 9 

B£ttJl4© (111) IJIE#ffitW^|p]lv:ff 

ifegaipjLT^sa-a-, fWie@SB«Ji3© am s 

fo 5 v ■> iiilgBlP] (r ft o T v -> 5 „ 
[0 12 8] *fctt. ffllES^attS4 i@5£8SttB3 
i:©#ffifc¥ff*3EFlRl^©, iiJlE£&«£ttJi4© (1 1 
1) ffi©SBftfi, &lFiJ&lE@£fi3;ttJl3© (111) S 

[0 12 9] r©i5fcteaSl^SrHSS$ttS3i:K^ 

[0130] ««smyffisift©£!ittttji 4 t«^i-5iB 
/&7Gif§te, AK»Hf (**att) fc*stt3»i©R3*« 

ttS l 4 i jg 2 ©£&ttf£Ji 15(02 *J») Srftftrft 
*iBj*5c*-e»*bfc*»K:tfc#L» «*.«IWB8l©E 
SSattS 14iS2 ©SMttttJB 1 5 *Mcm CfflfiJcTc 

[0131] j&K&Pg ORteatt) KfcttSfg 1 <o%M 

mam 1 4 sssstts 3 1 ©#t§-e#gi§-:t£i«£ 

«ofcftfc*m£S*** < -et SKtttt&tttt&ttffl 
t5^tW*L<, *fcfB2©Kil«ttHi 5icri, 

^aic i 9 ^sHiwHFi* fesai*^©**** 

r©fcft, & 1 ©E&flStt/i 1 4 t^2© 

spates 1 5 fc-cft4«iirigc5B-r«**iifcR»« 

[0132] 09x.tf& 1 (Dfc&m&m HtLTPt- 
Mn-Cr^MftlU ^2©SSlt4il 5 t UT 
P t -Mn^^ffiffl foS^ttfg 1 ©£$ 

«ttil4tL-CPt-Mn-Cr^MffifflU fg2 
©KSftiBteg 15tLTPdMn Lfc*£-& 

ifjctt, «»aafcj8v^-cs»«ttJi4**j«-r55c* 

XfcS^liTC^X + X' ©aStt, @S8£ttJ§ 3 i: ©# 
EAiS^t, WI2#[SAt©S*i-ffi!l©ffiBja^t-C-gi5 

[0 13 3] ±ELfc±5fcHMB«*fc*S^-C, 
3£®ite«4 KlttBJ&BteJI 3 ii|Rj^5 K Lfc#ot« M 
ntcfcf-f S5c^X&SV>B:7C^X + X' ©Jl^-%©tfc^ 

T, MS^tteHM &*j£rS£^©IU£lt* 1 0 



0 a t%tbfctt. 7C^XfeSVM45c^X + X' ©0 
$Jttt50 (a t%) «±6 5 (a t %) «T-Cfo5- 

©Hl©£&B£ttgl 4©7c^Xfo5V^7C*X + X' 
<DMl&ltRxm$imZM Lfc t # ©ffl^aStlc^Hi-S 
t.©-C*)5. 

[0 13 4] -t!tet>*,±fBLfcJ:5li:j*IBE9!Blc*JV^ 
fU©K&fi8teJ§l 4©7niHX&5W45ci!iX + 
X' ©iffi$;JtH:5 3 (a t %) £JLk6 5 (a t%) £AT 

-e*>artiWff4Li\, *fc«uemi!ij:oTiwa«i© 

K&flHSJI 1 4 i@tittf3MT^iMffift)J5gr 5 
t>©i#;iP>*t£„ ^©fcJWIMSfflKio-CRMaettJi 
4 ©BftBttJI 3 i: ©JHffififlTCH:, S3t«ttS©7C* 
Xfca^ttjSlfX + X' ©tfdUtttjftRSIVJ: 9 tftT 

1-3t>©£^x.e>*U Lfc£SoTiifrE7ciiiX&£^l47C 
PftX+X' ©jjHj&Jfcte 5 3 (a t%) i»9 1 {>'h$<*S 

rtas&s. io-c^a^{c*3it5mFl5#SA5fi^-t? 
©7C^Xfe5V>f±7c^X + X' ©#*LV">*&ric«6ffl«\ 
_L!B©<fc5t-5 0 (a t%) £U:6 5 (a t %) t 
Lfc©Tfo5„ ^feiU^LVTC^XfoSV^fiTC^X 
+ X' ©M^Jttt5 0 (a t%) £t±6 0 (a t %) &L 

[0 13 5] */c*:^P^-Ctt, iII5#ffiAtS^©ffi 
Bjfi«-C©R3»«EttJi 4 ^*^-5^c*©»«Jt* 1 

00 a t%£ Lfcfcffc, 7C^X&5V>(47C^X + X' 
©|a^H:[^ 4 4 (a t%) £Lh5 7 (a t %) WTT- 
*6rii6S04U\ «IBS*HII©BBifi»fc*stt55£ 
^XfeSV^I45c^X + X' ©jjSU^ittt. ^RaB (^ 

a«r) -e©^2©g:^attfli 5©7£*xfc5v^^i7c^ 
x + x' ©J§^;it{ceiai-5t)©-c&5o 
[0 13 6] +fcfo*>±ELfcJ:5fc*2©Ra«ttJi 

1 5©7C^xab5V»tt7C^X + X' ©»fiKittt4 4 (a 
t%) El±5 7 (a t%) KT-C*>5^t^»*bV>fc 
ft, «»a«Ki8rt5iflBKS*ll©ffiBjfi»-C©3c*X 
*5^lljcSX+X' ©»*LV^m^$SH?r, ^2©S 
3fifi£ttgl Strait, 4 4 (at%)£A±5 7 (at 
%) i^Ti:bfc©-C&.5„ *fcJ;*)»*U''3c^Xfc5 
V>ii7C^X + X' ©i&^JtH;4 6 (a t%) RJh5 5 

(a t%) ^T-efc^o 

[0 13 7] ftte&mW-ett, 7C^X$>5VMi5c^X + 
X' ©ffl^itiSK 4 6a t%U±5 5 a t%£JlT<!:*5 

SSft*ttJH4©±flC«K#LT, 7 0%£t±, 
9 5%»TiS»r^6rt*5#*LV\ ±ffi«tt#S9i 
8SttJl4©£flc9KJ:*fU ±IE©^^t&ft-CVSr t 

«»BR**eJB4*s, jRwsaKio-c^aaijKHF** 

[0 13 8] »:lc:S^14g4©KJ¥^fRll-*3itsm 
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4 (CttHSJKttg 3 IE LfcaSoT, Mn {E 

[0 13 9] f*t>t>**W-Ctt, ttEKlfUtt&J|4 0> 

!2fg 2 ©S«lcd> 6 g 1 am® lE|p]ftT\ IttlBJt ***XR 

[0140] «*tfwe<saB«ffftH3KiS»i-j{aiic 

*5^TB 1 ©£&8S:<4)§ 14tf2 0>£ttM£J| l 5 £ 

[0141] dmNrcttttreg i oR&m&m 1 4 CO 

X + X' ©IMUtH:*#<4o"CV^5. *LT±!Etf><fc 

0 xm.vm&m- 1 , me* i <dblwwm 1 4 £ jg 2 

©RMBttJB 1 5 £<a#ffico&#^jNlj&&iWSjg;i3k 
tt§3 irco#®A^ibiJie{5?®^# (£*c) *-c<ofg 

1 ©«*?©IMBJfc*HU flMB&SlftjF. (JUNO 
WIE^B A £ K*MBI©ffi B £ -e<DB 2 ©««-CO|(IBH: 

a&wrc, mag 2 omm* e> us 1 ^ # t , 

4©7C^Xfe5V^«:7C^IX + X , coffij^ifc^ g2tf>£ 

5©3GS&X*>SVM*7GStX + X' <DS&$Jt(E 
[0 14 2] *fc*»WT?tt, Sfrl2S^tte4iCtt, 

*x+x' offijEgit *s*airf**««s#fti- 

^itSr, %20%$m&mi 5<D7tmxhZ\,^te7i%X 
+ X' om&ltX?) < LT^So iOfcJftJIMBl 

ic «t o t BfiEB 1 (osasmtm 1 4 £ g 2 rogsassttJi 
1 5 mr-mi&mm*m lt * , Mists 1 ros&ttttJi 1 

4T*>ofcH**ttflMreri, g2«>KttatttJll 5? 

x' <z«ifc »**#v><b<z>£%3:P>tiS,> «t 

[0 14 3] *fc;«MiTtt, flflGK£H8ttJl4 0B£ 

tLft^oT, 7CifiX;fc.5W;t7CiSiX + X / <DM.*%& 



[0144] S&BSteJI 4 ©@)&8ffif 3 £ <0#ffiAjfi 

55&if§xfc5W*7cfitx + x' ©jftfcitHt, AKSlttK: 
^^©ffi^ifclEtfc^-C/h;* < ftoTL* 5„ 
[0145] #389i<0 «k 0 »e x SSIES?S^tt« 4 hi, (tr 
IS#ffiAjfi^(E*>VNT, Bt®ttg3ffll:iPl^5iafc 

aso-t, 7tmxhi>^n.7tmx+x' 

[0 14 6] «4sflM&ailosaittttJl4iEd3V^. *9 

BjcgX&SV^ttjEjKX + X' ©jBAJtjPft^&ftSB 

gftt» @^ttl3iO#®A^6,*frfB#ffiAtS»ffl| 
coSB^fRjtc. 3A£t±3 0 A^TcD$6Hrtt-#S1-5 

[0 14 7] i/c*^^-C«, S3S^ttS4ro@^fi£tt 

[0 14 8] f *t»*»**Wett, S§i«ttg4cOHS 
8tttJi3i:S»«OBBififl»J:*sv^T, WI3S*ffliIcoB* 
lR]t3ES(IX*>5Vtt5c3RX + X' Wia^lt (a t%) d5 

[0149] t£&*%mximts.R®M&m4<Dm&tt 

iC, ^ 1 1 4 ttftfi-Ct 3 A£i±. % 2 © 

SSSJKffi® 1 5 14*16-? t> 7 0 A8LbE*-C*0 » io 
TR!*aH4Ji4*»'CH:ftfi'Ct> 7 3 A»±OlW^ 
Si:**. 

[0150] r w J: 5 t^^^-ettSfJES^ffiEltl 4 

7 3Aw±-c^-f-ti««t^fc*jc, w&wmmm* 

{EH 3 lCip-raflK**ltttfi^ y K i UTfll^ LH® 

[0151] **$*»WCttH 2 -Cj&KSHtt 
ffi) K*JV^TS»«ttJi 4 £18 1 <053i<KttS 1 4 £ g 
2 ©K&B&feJg 1 5 <D 2 LTV^fc^^ m 

[0 15 2] ^J^.tf, AKARf (flfttoail) !E*5»t5S 

aspriB-eab*. 

[0 15 3] -f*t>*,*:3SWt?tt, tc^X (ftSIX 
(4, Pt, Pd, Ir, Rh, Ru, Osc05*>ia* 
fctt2a^±OTC^T-fe5) klAnb*fi—yy h £ L 
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5{||/i>b&£ft5Kb;fcaSoT^$#5©?fcSo -© 
H&ftttJI 3 b ©IW©'>£ < t t>-»**«E^tt*K 
[0154] /«e*=«rE#ffii:S»ffl!)<DBjfi^^*J»t stfr 

issaBJttJi 4 *«mw *^5E*o»wtfc ioo»t 

%fcbfcfc*K, «j£5£^X ©»#££, 44 (at 
%) «±5 7 (a t%) EtTmit^K, i 
9»*L<tt4 6 (at%) £t±5 5 (at%) fiTF"? 

<fc<5o 

[0155] ±EflMKK <fc 9 > SMttttJI 4 ©@£BStt 
^SrSltS r. b ft < , WB#iBft5fi»^-0»^-eH:» 

mm*** b mm* £&s $ * ^ajawmssv 

[0 15 6] Uh#oTfttEK&ftttA4©J*Kfft, fjft 

tm\z j: 9 KnesMflttJi 4 rt-c5£3H©*as#je r. $ t 

sM.Mt.5©-?, r©ifcffcfc±oTltnBRMrettJi4£ 
fcfclcjfc^T J: 9 *#««*IS^«**»^*** - 

[0157] #iciriB#ffi»c*3^r^ii^ji^#«i- 

££U8f^4#X9£B£tt1^3©|&ift 

«^©J*)JtC£g(t3ri&<. S»8tttJi4^oa 

[0158] SfcgMEKgHBttJI 4 ©£!«£ 7 3 A£JLL 

111 2 tc^-t^ l ©K&fltttJl 14**2 ©JfcgfitttJI 1 

5 tT?^$nfcS^ettS4©ftffi^Jf 

[0159] -f ftfc*>H 2 TfttJS 1 ©KMSIttJI 1 4 © 
Rffttft^-C 3 A-Cfc 9 , SB 2 ©&9M8ttJ| 1 5 ©B8? 
HAffiT 7 0 kXhZfrb. £9MttttJI 4 ©ft<£BIJ¥& 
7 3AtLfc. 

[0160] AKsn (UMaaiw) i^v^s««tt@ 

4i8Ml-l-e»jaSii5»£fc:j3Vvr't>, @5tfl8:tt/i3 
£©jraa»&aWE#ffifcR#ffl©B#l*fc^*< i: t>*& 
3 A©iW©tt£tt, *©WfirtK:£©S£7GX©tfjA 

tfc&l 00a t%tLfctt, yt%X 5 3 

(a t%) £Lfc6 5 (a t %) 6HT"?*>4 - b U 
<, J:9#*L<fci5 5 (a t%) £LL6 0 (a t %) 
WTT&S. $ bK^ixfit^wtt^ttflMS-Cfe 7 0AU 
±©RJ¥-e. x*X©i|i&J*Jt;&S4 4 (a t%) £Lh5 7 
(at%) UT<Dfomfth5Z.kAW£L<. i9#* 



L<li46 (a t%) £Ub5 5 (a t %) £HT-C*>5. 
rttfii9HI2 1-^1"^- t ^il^ 7. 9xio 
4 (A/m) «±©SEiMS^aW*r#-5ifc*T«riBK* 

[0161] sfc^awcttjauxt^x' 

TtifcX' Ne, Ar, Kr, Xe, Be, B, C, 
N, Mg, Al, Si, P, Ti, V, Cr, Fe, C 
o, Ni, Cu, Zn, Ga, Ge, Zr, Nb, M 
o, Ag, Cd, Sn, Hf, Ta, W, Re, Au, 
Pb, Xt^#±SBE»©5t>l«*fctt2aei±©5cJH 
T»*>*) tMn btt—Vv hb Lfc^^y^lS-eR 
»*ttJf4*»j*U r©l:#IMBHSatttJi3*»fe|» 

fcWfBS&JBttS 4 i t T% tfliBTC^X + 

X' <DB0.it ttffi3H£ttttA3£Srt-3 

[0 16 2] ft*3«fll37clgX' TciXtMnir-C 
«l***l*aiIMfrT-©HtMlC«AL» *fctt7C^XtM 
h fc^**n5»ft»^©»^-/!l©H»fc«fti"55c 
**fflV^ri!iS0*U^. iftlCtO, BdlEX-Mn 
-X' £&©&^-£&£, X-Mn^O*fie»J:9 
t> £»f 5 iim, ttfBHftttttJI 3 b ©#ffi-C^S 

[0 16 3] *fc*»Wt?H:» R^tt^4 ta^tt 
JI3 i©JH5©d>*< t ■b-MtrMt&ftWib'tZz.b 
L^b LX^ZtK HWE*»&*l»4r»*i-5* 

ft* LTtt. WIB#B©'>ft< t ^-^-CR3ii^i4g4 

t w&smm 3 1 ©«^f-«»Srjift e>*5 r t a»*rffe 

[0 16 4] r©fc»*^B^-ei±, TC^XtMntSr^ 

hSrffi^-C^-'<y^ttk:J:9R»aittJi4 
fc»JdW-*i*fc. B36*ttJi3i:«-J-*«*»blWi* 

IES3£att^4SrfigM1-5rt-e, 7c^XJ>5V^«tc^I 

x+x' ©m^«: DocHjattttusfctt 

StII5S3iiKttS 4 ©AKORKC, WIBS^ttS 4 t @ 
£«ttJI 3 b ©#ffi©/>ft < t fc-»T\ tfllSSSaiKtt 
■ 4 ©tt^-SfttWEHJeSlffli 3 ©KhT-**«rH*6 

[0 16 5] *>5V^» 5u^XtMn tSr^*-t-5S3S 

x' iMnirSr^r^ri-sRiisittim-wRiasnfc*- 

yy h*rfflv»"C^'<y^ftlcJ:9RaW»tt»4«:»j*i- 
ZbtK.* Hfifl«ftJi3i:«rt-*fll*»6»i6ltUfc* 

ttl4ft)J«t5ri:Tf, tc^X&SV^Itc^X + X' 
©«ftfiKJt Srx irlBHS*ttJi3i:«rt-5«*» 
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atttJi 4 ©$si©i8t^ ffiBsittttttJi 4 1 HitattM 

3 ©#ffl©'>fc < t IMBKIMttttJI 4 Wig 

ABA t WI2@^fi£tt^ 3 ©feHBip]£g/j: f>-£T fc «fc 

-?©'>/<£ < t t>--«*#»&tt«fc l/*-f < "C# S. 
[0166] ±E© J: 5 i- UT»j«Sii*:SWmK«l» 

[0167] +t£&hmim&\c»ttiEaMN&M4 

14, TcmxirMn fcSr^#t5Sai*ttWI*, *>*VM* 

5cJUX*>*V>tt5c*X + X' ©JR-7-%©Jt*#»iO-J-S 
«K##fcU *6>K:*BR»«ttJiod"5i:< fct>-» 

©«**£#» c u a u - 1 i!©as<f lE^aHimw- 1 * 

[0 16 8] flcfcJfcSWf-Ctt, ->-KW+2 2S:^ 

fcaueitaj&KBRt duawMd) ©«j&£e 41^1-0 

[0 16 9] B4, 5 fc^tlS^lBH:, ~ LTIH6 
1^1" <fc 5 ft£&BJttJI 4 ^HS^ttS 3 ©TWKJgJ* 

[0 17 0] *i*H4K*rJ:5KT*Ji6±K5^-K 
K-t2 2*MU * P>{C«rlE->- Kl^f-V 2 2 ±fc 

[0171] HfrfBTiffiS 6 te. Ta, H f , Nb, Z 
r, Ti, Mo, Vt<Doh'Pte< — 8££*±©7G^f-C 

»j«3ivc^3£i:!fl#*Lv\. tftET*JB6tt, <£© 

±»d^Stb5lftlSi^- KWt2 2© (111) B 

5fc»fc&ltP>*ifc *>©-?*>£. WlBTifiJI 6 ttfllfctf 
5 0 AS«©«Wt***ii5. 

[0172] WES'— KWt22l4, it LTffi'Ci>£ 
IMERB*ttJi4*©JMfifciWT*#lft 
\c (111) B#**EKd**b-CV^. *E'/-KW 
iT2 2f4, N i F e-g-&, &5VM4N i -F e 

(fcfc*LYf4, Cr, Rh, Ta, Hf, Nb, Zr, 
T i *»fejitf*l*^*< fcfc l«*fctt2«£JLL) T?» 

**n5rt4«ff*u\ r*ife©ttJt-ngj***ifc^ 

- K U-f 2 2 14 T a *-e#jjJ £ ftfcT&S 6 ±fcjft* 

r k k <t o Rmmmm 4 1 ©#a t wwihk 

(111) Bas«ifeErtlL^»1-<**. 

[0173] *fc*«WTI4inE^- KKt22 tt# 
Btttt?«J***tTV>*rfc*#*U\ HUES'- KM" 
t22 *#«EttT?»fiW 5 i t K J; <9 , WES'- K wf 
■V 2 2 ©Ittttt*** <t5itm> b* 



Ji5-fe^«jt©WES/- Ki"f ir 2 2~©#8££#ifM 
■*-*wi:a*We*>3. WE* KW* 
2 2(C^t^1-<^5t. ttftXft* (AMR) ©& 
T^/i^ ^ > / 4 X©*£fc J»# 9 L < it 

[0174] MISV- KM + 22 **J»ttT?»*i-5 
ICI4, ±EUfc*tJt©5*>Ni-Fe-Y£A (fcfc*U 
Y[4, Cr, Rh, Ta, Hf, Nb, Zr, TiH 
»*h,34>fc< it l«*fcl42«6H±) SrSSVCt 

t>R»aH^4fc©fffflfc¥fT4#fofc (1 1 1) E* s 
«*BlftL^t-<»*bv\ «FfE^-KW-lr2 2l4 > 
01*. If 3 0 AS«T?»*Sii<5. 
[0 1 7 5] »KiH4t*i-J:5C» HWB^-Kv-f-t 
2 2 ±£«jft3ft&RaftftttJI 4 14, US l ©K&SSttJI 
2 3 , fg 2 ©SttfltttJI 2 4 , &tfff5 3 ©RttfltttJI 2 
5©8WWI5S-«K*$*b5. 

[0176] &mw-?ti. mmm 1 ©saastts 2 3, 
% 2 ©R&sf&ji 2 4 „ 3 <DR&m&m 25^ 

tc^X (fcfc*LXf4, Pt, Pd, I r, Rh, Ru, 
Os©5*>l«*;fcf4 28W±©5c5it-?fo5) tMnt 

[0177] ifc^PJ-Ctt, 23, 2 

4, 2 5Sr5n*Xi:7C^X' -g-^ (fcfcbTC^X' 14, 
Ne, Ar, Kr, Xe, Be, B, C, N, Mg, A 
1, Si, P, Ti, V, Cr, Fe, Co, Ni, C 
u, Zn, Ga, Ge, Zr, Nb, Mo, Ag, C 
d, Sn, Hf, Ta, W, Re, Au, Pb« RXffk 
±«7C^©p-t,ia*fc(4 2afil±©7U^-Cfo5) iM 

[0 17 8] ±fH©»£\ HtrlSX— Mn— X' -£&f4, 
5c*X*Mnfc-CBj8£ft5£W**©Bmfc5aiX' 

^ftAbfcftAMH^ffct). foSV^^4, 5c^XtM 
nt-efll^StLSSfB^©^^©-^ 5 , 5E^X' 

aa * v ^ »«jiH**T?^)« * nfc x - m n - 
x' -g-^14, x-Mn-&AKit'<"r«HP3e»*ri*:rf5r. 

[0179] *^^-CI4, m 1 Rvm 3R&M&m 2 
3, 2 5^*^i-55£^X&-5VM47C^X + X' ©iifljfc 
lt«r, *2©S»atttJi2 4©7cSHX*)5v>tt5ailX + 

x' ©jfifigJtJ;t)'i>#< ltv^o 

[0 18 0] *fc*t(l5f5l©R3SSS14S2 3 t^3©S 
»*ttJl2 5i:©Wk:»J«*Jl**2©RMattt«2 4 

[0 18 1] MfEig 1 ©S^BStt^ 2 3&tffB3©£& 
«ttJP2 5©5c3llX*)5V^tt5c*X + X / ©lUUttr. 
»2©S»StttJi2 4©5c*X*)SV^|4jaBX + X' © 
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iCjol^T, tiJffiS£a^S3&t?">- Kl^f-V 2 2 ©& 
<5 0 

[0182] IfflEffS 1 ©KBHBttS 2 3&tfSg 3 ©K& 
flStt^2 5©7c5(fX&5VM45c3f}X + X' ©fcj£Jt»5 

3 (a t%) £Ui6 5 (a t %) £JlTt-$)5r btiW£ 
L<, ifj»4b<li5 5 (a t%) SA±6 0 (a t 

%) ^TT-fcs. ■^tzmmw,KORmmm2 3Rx*m 

3 ©£®BSttJI 2 5 (Dim tt 3 A£A± 3 0 A^T-CfoS 

r t am * uv \, en*.** @ 4 i^i-*&^<£>4§-3--m. 

ffiiESSl&tfB3©R3iB3:t£/l2 3, 2 5&*ivWll 
OASST-J^LT^S. 

[0 18 3] tiMBft2©£ttttt£Jl2 4©7G*Xfc<SW 
»7C^X + X' ©*&j£JfcB:, 44 ( a t %) £U:5 7 

(a t%) UTX'Mf&ZtlZo #*L<fi, 4 6 (a t 
%) £*±5 5 (a t%) JJTtfeS. 7C^Xfo5V^5c 

^x+x' (Dttmttfznimto-TMiiLZti&b. fm 
mzm-r^ icio TgriE^ 2 ©R&e£t<yi 2 4 
Rm^bmRm s f-^m^-r< 45. **5iwB!iS2 

©K^BSttH 2 4 ©JgffH: 7 0 A£*±T-fc3 i t ##4 
UV\ **3El4tC^-r3lig0iJ©^g-^f±, HfrlHB2K>S 

[0 1 84] *fc±BLfc«-R»«ttJi2 3, 24, 2 

SB l2fctf!83©RH»ttJi 2 3, 2 5^ $2©S 
BHBttJI 2 4 i •> fcffiV**/« y £ t 

##4 LV \ r. Jlfc i •) » StJEB 1 At«(S 3 ©£&BStt 
i23, 2 5tf>7cHfX$>5^l45ci^X + X' ©ifc&J&Jt 
Sr. m2©S3SJKttS2 4<D7C^XfeSV^«7C^X + 
X' ©j^Jt± 9 5 

[0185] *>5iv4*jMP!t?Hu i&m%ii% mum 

*i\ «T©*j£{-<toTBfJiaS^tt«4Sr^- 1 l-t? 
x' ©tfriut {%.?-%) fciSafcgfcS*-c»j*l-sr. 

[0 18 6] *T5c^XtMnt«r^-t-5S^tttt' 
fSK fcSVMiTC^XtX' iMn£-CJ&££*tfc*— ? 
y hSrffiVT^>-«y^JcJ;orS3iWBttJi4S:^i-5 
ggfc:, i/—h'\"f J r2 2frbWtlZ>\CLtcftiX&*\c 

«JBR»«ttS4ti|^S«^Btbfca«-C, 
»IWB*/<y left < LT»!)©£&»tt 

/■4£j&K1-5©-e&5. 
[0 18 7] r<D^ffi^itt(J x 5c^X&5v^7C^X 
+ X' ©*U&it UIiF-%) fit, ->-KKt2 2t©# 
BB*»e>*BR3iaEttJB 4 ©gf©t AttilrfcfrttTlfMr 



fcft<*oTV>#. KrBBlUAJt (ML*%) fit, fl&B** 
#iS*»e>SWEB^«ttJi 3 t ©jM5tea»rt-c$* KSK 

4-5. 

[0 18 8] r©fctf>7G£Xfc3VHi7G^X + X' ©ft 
J&Jfc (4, ^-KW-V2 2 2itt5HSa6ttS3 

[0189] 4*5MIS@Sattl 3 i: ©#E3ft»Xt*S' 
-KWt2 2t ©#ffi>ir$-e, flfSS^effi® 4 fr* 
J&-T5:£7E§fi©iia/?EJt£ 10 0a t % t LfeiVMl, 5c 
fUXfcSVfit^X + X' ©iifl)£Jt£r, 53at%£JUt 
6 5 a t%£iTl--r-5rt*5»*L<, <fct?#£L.<fit 
5 5 a t %£JLh6 Oat %£*TT?*>5o 

[0 19 0] *fcS^ttS4©KJ?*|pJ©4 1 *#5fi 
T\ iiuE7cigX&5W27GiffX + X' ©jffij&it£4 4 

(at%) K±5 7 (a t%) WTir-rSr t-JS»*L 
<, ±*)#*L<fi4 6 (at%)£Lt5 5 (at%) 
£lTT*fe5„ £/cMiE£3$B£tt;i4©ffi|ff&7 6A£Lh 

[ 0 1 9 1 ] El 4 fc^-f <t 5 (cfflBKaMBttJl 4 ±|nH 

fem&m 3 sr^^-r^o ei 4 {c^-rmmmTi-im 2tm 

H3a»ttJi3^ Colli, RuRl2WC 

5. li&WfLtiWfi&c oil i©KB:r±2 0 Ag£, r 

ulnoigSSAgg. Coll 3©fi£J?fitl 5 A 

[0192] ^a^jfi-rriricio-c, s^esttS4 

fi, v— KWt2 2 &T/HS«ttg 3 t (D^ffitc joV * 
-C. M1B~>- K \/4 122 KVB^iKttJI 3 cD^Sig 

WX&#m&1t9W i &&U *WBH««ttJi3©«fl: 

[0193] *^§g-CI4. KWt22 .RtfSJtfiS 

ffi-ett^-Kl/-r-\'2 2fo5VM±HS«tt^3©fefi* 

[0194] ±12© J; 5 tcWIB->— K i^T 

•Y2 2RTfimfeM&m3 kWctZWtZ-. ytmxhZ^t* 
tc^X + X' ©«riEJtiJS*v^l3Wf»3©K3MlttJi 
2 3, 2 5«g*U L*»t«lBEJBl2WJ«»3©Rai« 

tt^2 3, 2 5Ibk:» jKyaaKio-casK'FiftBJ*^- 

/5^«IU^^^L^>1-V«T«$nfc^2 ©S 

3l*ttJB2 4*Krtrv^©T? % UMaaKio-cttEJS 
2 ©s^aite 2 4 ©at»-cjc*!P5ttf t a; 1 

RTfim3<D%.®mHM2 3, 2 5i:^2©K^attS2 
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1 AXfifS 3 <DB.WW&M 2 3, 2 5 ©SP£"C t . K 
Kt2 2 fttfgjatt&JB 3 £ ©|HB-ea«IK:*«E^* 
ffi£ii£# Lft# b, *£fl9ft^ a»&&aM&^~©£«# 
fir. 9 . R3*«ttJi4^#-ea[9l4aE«*iB , f-r £ # 5 "C 

i^lfSrfSrt^tl:, *#«JKB: 7. 9xio 
4 (A/m) £Lb©Saft»^«#ft«#^-S-i:^-C# 

[0195] i4 5 fc» MIBB^fltttJI 3 ±fc 

«*.tfCu«-C»rii*ixfc#«tt+HIJi2Sr»j«U * 

e>j!:*B*aHtf mm 2±Ky» -m&m i 

[0 19 6] ltll27!J-ajEtt^l«:^x.rfN i -Fe^ 
M9 £CoJKl 0fcT?*J*£ivCV^5 o *fcflWB#* 
tt«t> RlJi 2 Htfl *.tt2 2 AS*T?»ril**b, N i - F e 
^i9l44 5AWET*)8*il. CoI10li5AS 

[0 l 9 7] *LTH4 3 fc, «HB7'J-BStt 

Jf 1 ©±fc«*tf T allT?#jfcSftfc^j7 
2> 0 fnB«M7©«Wtt«;lttf3 oAgg-e&So 

[0 19 8] #»W-?tt±eLfcJ:5K:» £3$&ttJl4 
©Tffi!l (@£«ttS3£©#ffi£K*Nll©ffi) fcs/-K 
v-fir2 2«rK»*Tv*.5. HUfE^- KKt2 2te££ 

B5fcJpfx4*lRlH: (111) B#*jteBflLTV*S. 
[0 19 9] £©fc©lE*MES^KM'-*'2 2±l!:#jaj 

4 *» e> 7 y -atttJi i * -?©&« ©as 
*> * fctWE jmb & spfT**i*ii ic (in) mam 

9iMfoZti*+<* r©«t5»- 
8**^#*#<*«£fcfcJ:oT«tMGfls* (am 

R) S£*fctt£ft±£-t*r£i£a 5 W? 

[0200] ^fcm4K7f:-rmmmx\t. jsshhis*© 

/hS < £ 9 rtr-c fe, «saEfl;*H:4£Tt-3 r. £ a»fe, 

[0 20 1] B4(^1-TaS6d»P>«Slg7*T?©S[ 

atCSSV^t. Ta«-C»J«SiifcT*Ji6±K:»dtS 
tlfcv'- K^t2 2tt, £ L-CBI'EfS* 

9, K&«ttJ§4i©#ffi|csp*Tft#fafc (1 
1 1) BasftfteiRjLTVS. 

[0 202] £ fcf&IEv— KWt22 ±filj£f££ fhtc 
K&BSteg4tt, fct>-»©i|gft*JiasCu Au 

ism 4 a> e> 7 1; -mom i * t?©#g ^^fifBif-ffi t mf 



tenfaic (lii) B#«jaai^L, s&KitwaRaia 

tt!4tv'-KWt2 2i: ©#ffi I &tfgftG£!MS1£ 
I4i SSSSte/i 3 £ ©#BH©'>£ < £ h-m*#& 

[02 0 3] #3893 T?Ht±E Lfc i 5 fc, f - K Wf 
2 2©Jg*KJ:!), SSI«ttJl4!S»67y-«ttJll* 
T*©#S©^ B B B BB[Rlf*BtllSl^ffiJ-W^^(RU- (1 1 
1) B**ffft£fflU ISfi*iftsJS*S<fc5£i:fcJ: 
9, «tfi3M:* (AMR) «r|li±;**3 3. 

[0 2 0 4] ^lELti?!:^- FWf2 214, 
NiFe^, fo5V>H:N i — F e — Y-n& (fcfcLY 
(4, Cr, Rh, Ta, Hf, Nb, Zr, T i i^I 
tfift$il»fc<i:t>ia*fctt2«EH±) T*^§4x2>i 

U\ BtllS^- KWt2 2 t*flaittT?«?riW-5 
i 9 , IWB V- KWt2 2 ©««£*£ < f 5 r. £ 
*WI*»fe**v*-fe^«lE©llWE'>-Ki'-f 

[0205] *fc*»WT?H:, K&BSttJl 4 £ 5/- K U 
-f ^ 2 2 £ ©If-B I , .SWS&fiSttS 4 £ @£&teJl 3 
£ ©JMEH©^* < £ t>-»l4*»*««fc **V, La> 
feSttttttJI 4 ©'>ft < £ <bHV©liMMftft*'C u A u 
- I ffl©B<?E*«BiMfrf Je$Jitv>* £ ii»fe, HM& 

4 k ®fem&m 3 wc*4i-*S£iMs^at»*fl6*i 9 

t*§<1-*ri:#-C#, 9X10 

4 (A/m) eiicssswif^swfcw^^fc^FriBK* 

[0 206] *fc#fg^t?l4, ffiCJfiB I <D'pt£< k h 

-nx-mmfc&m&m 4iv-Kwt2 2t ©&*£ 

IS, &U t *trlS#BH©/>7 , < c< fb-g|5-CWIBS5SiKi4S 

4 1 m&tiit&m 3 1 ©*^jeRtt**orv^«#j*-e*> 

oTtxtv^ rjifcJ;oriWBKaia»ttJB4i:'y-Ki' 
>fir2 2t©#Bl« AtrS9l«ttJl4 £@SeftS3 

-BjmxhZo 

[0207] atm^m^m-rkR^mim 4<D?ibm 

1 ©£8HKttJ§ 2 3 £ 9 2 ©R^^tt® 2 4 £ ©#ffi 
F. &UlB3©KttaH£B2 3£$2©KattttJl2 4 

G©^T«lttW?t-eW:>fc < * 5 1 © £ #x. P>ix5. 
[0208] ±12© <t 5 fcfJ&IEK&flattfeJi 4 ft. 5c^X 
(t/dLXIi, Pt, Pd, I r, Rh, Ru, Os© 

5*>ia*fc«2am±©7C^T'fc.5) iMnim 

X' (fcfc*L5c^X' Ne, Ar, Kr, Xe, B 
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e, B, C, N, Mg, Al, Si, P, Ti, V, C 
r, Fe, Co, Ni, Cu, Zn, Ga, Ge, Z 
r, Nb, Mo, Ag, Cd, Sn, Hf, Ta, W, 
Re, Au, Pb, R^±Myz^(Dohim.t.tcti2 

X-mf&ZtlZ^kAW&M^o X-Mn-X' 
®8mm4i> t ]&tiL£tlZ>&&* X— Mn— X' 

mm&# *>3 l> ^tttt&HJS#-CJ&£ £ ixfc X -M n - 
X' X-Mn-&Ai::H:'<r«Hf-S»*i£«'Sr. 
i:^HrtET*$>!9, ->-KWt2 2 JWHSflSttJl 3 £ 

[0 2 0 9] £/cfMygtel-43^T, fljiE&&8&ttJi4 

*f-f-57C^Xfc5V>tt7cSX + X / ©|R^%©Jt*a*, 

[0210] &:&;i©j&ftKii©W*©#&Hu jiMsa 

4#{$) (C*5V\T^3 0S^KttM2 5©7C^Xfe5V> 

ttTc^x+x' ©i&dufcfc, %2<n>&mmM2 4<n>% 

tlcj;oT#5rt^-c§5 0 £©fltefcu:.fc!K 
wib^- kk 2 2 tsasfiSttji 4 t©#B i -m, 

«nE^-KW-Y2 2©lttMia!t«)s©KtfEa*3tt$r 

[0 2 11] *fc±BbfcilMaEiiKln*.TiHBRM« 
ttJl4iCte, HJfcSH4*3fcfi|j&»$fcLfc!4*o-C, Mn 
tC^-fS^XfeSVMlTC^X + X' ©H^%©Jfc* 

ail ; HI 4 Jtffi) icfcM^TSg 1 ©S^BSteil 2 3 ©tEHI 

x*>5v^tt7c*x+x' ©««Jt*, m2<DR&mam 

2 4cD7C^Xfe5VSi7C^X + X' Oftj^Jt i 9 

< *>5V^tt^y^J!f^flE*»l:**-C, 5c* 

X&Z^tiytmx + X' ©iifififcJt Sr, ilJS© 

tpfttriBfrb mnsmtm s ahu L/c^otft* in** < 

[0 2 12] f**5*)H5^-t->-KW-¥2 2 <hg§ 



^ o TM n iC^fi" 5tc^X ©ig^%<75 Jt^^iSiPl" 

[0 2 1 3] UT^WCH:, ->-KWt2 2i:0 
#ffi I i&ffi&tf B&ttttB 3 i©#ffiH2r®(c:£&5K 
&H8ttJi4 Sr«^i-5^5c*romfi£It?r 1 0 0 a t %£ 
Lfcttlc, 7n^Xfc5V^H:7C^X + X' ©|fl|£Jttt, 
5 0 (a t%) K±6 5 (a t %) ETFT?*> 5 £ £ 

s s& i .s. ss 3 ©s^BSttg 23, 25 oagittiajftB 

I (53a t%~6 5 a t %) IC8^3< h<OX-thZ><, * 
fcjWIEfg 1 JfctfSS 3 0£ttaH£B 2 3,2 5 ©»j£«5B 

©*«fi (5 3 a t%) ±9 h®Mmmc%>rtz>R%im 
&m 4 <Dmf8Mw<om{&&. (50 a t%) ©##*£< 

4 t K wf -v 2 2 t ©#H I , MHaRailtti 

4 1 mfem&m 3 t©*ffiH-ejBrictt«*3Bfei-«fcft 

■CfcSo ^*5*fJfB5c^Xfc5^l47C^X + X' ©iB^tfc 

tt. ItfJfE^- KW+22 ©#ffi 1 j£&. 

S3 iCDj¥-HH3ff£rCte, 50 (at%) £l±6 0 (a 

t%) BilT"C*)5ri:**J:9»*LV\ 

[0 2 14] *fc«M!!ia*i!:*itt<57c*Xfti;7c*X + 

x' om&it (m*%) ti. MJ?*t6j©>f*#ja-c4 4 

(a t%) &-1.5 7 (a t %) SkTXhZZ. bAW*. V 

v\ r©m«iffli4, fiKKSiig (fs^SHtr) (c*5its^ 

2©S3S»tt«2 4©7C*X&5V^H:7cSlX + X / 
Wi&J&KBR (4 4 a t%~5 7 a t %) lcS<5< t>© 

■eas>5. ^fcHfilSTc^xfcs^fiTE^x+x' ©ffi^it 

(4, 4 6 (a t%) «±5 5 (a t %) UTXbZZk 

[0215] mestta£ttA4©iKi* 

(^•e@!£»ttS 3 k w ir 2 2 1 <D&m t fff 

ft36rWfc2*©fiBB«*«rK*Lfci*» *frffi@««£tt 
€ 3 *©#ffiHa»fcffiffi#ffiHlcffivM8|©tg 2©^5?B* 
tf©» 3 ©ff StFflfB^- K W -V" 2 2 t ©# 

B i ^5)friB#ffi i Kifft^fliwlB 1 ©fia»#*-e©^[ 

KDm^Xits IWB<Rffl8MHBI©*2©fi*|tJt'<-CM 

nlC^I-aTC^X&SV^TC^X + X' ©Jg-?%©lt^ 
< , h5|S® 1 ©(5ffi«#5:^tf^*-CfII5B 2 © 

«*i>5>*i©««fcip]tt-c, 4fcBfria^2©««^# 

[0216] 0iJx.tfmIfB^ 1 ©««^#SrEl 5 tcfi*-T 
^C«|G, m2©{5fflft#*H5lC^1-^iiaF-C$)5 
S„ r©^iHF, Gtl^RSe (^SM) K:jsv^r» 

i <D&.mmm 2 3 1 m 2 ©s^tts 2 4 1 ©#b» 
xt«t 2 ©Rsaatts 2 4 1 % 3 ©s^fis^s 2 5 1 © 

[0 2 17] (jRMffi) T?ttlWS»lXt«| 

3©SMtti2 3, 2 5©^2»SMtti2 4 
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4otv^„ ^ l.-c±ie©<£ oicmwM&M-tt. mm 

SSlJH/»3©Kl*MttJi2 3, 2 5£®2©K&B£tt 

124 t<»Rm<»ntt^m&&wfi&^zhntnz-b 

#HHd^MlB#ffiHl;:jfivMM©B2©{EB^# (£H 
F) ST'©^3©^t;::jott57&iiiXfo5lM4^§X + 

b ©#ffi I biFl2#ffi I I£j£vMH©& 1 ©<KBSI# 

*X + X' ©MnKl«i-*«^%OH:*B:, UtrlE&fflit 
IHB©JU2©««T»05c*X*>5V^H:7C*X + X / COM 
nlcSH-5JSl : f%Oit*J:9t)*#<*o"ra8 9» L*» 
fettef^OtiOBftJIl. (jMIF) -CfIlBl&2©fB«a>fe 
*3©««t*»rtT» 5c*X*>6V*tt:5Gj*X + X' ©M 

W&PU n*K:l»B» l «MRSMW (/SU»G) X%2<d 

«»Kl*5V^TJBlRt«IS30R!fc«ttJi2 3, 2 5©5E 
PgXfo5>V^7E^X + X' ©S&jfcJtfl^ &2cDR8fl$ffi 
Jf2 4©7GifiX$>5VMi5GigX + X' ©jftEgitKlt^T 

[0218] tutamsm mmmm) k*s^t, mi 

ftt^ 3 ©£3&8lttJf 2 3 , 2 5©7C^XfoSV»tt5n^ 
X + X' ©ttj£Jfctt^2©K&fflEttJf2 4©7Gi[iXS>S 

Sf3fefi«*»6IWBH®KttJl3i:0#BHl!:[RUtT, ft 

iffi&e*m©«*a»&flirES'- kw t22 £©#s i 
f-fattT, mfE7c^xfc5vMi7c^x + x' ©»£it 

[0 2 19] ft«fltieS!ftttttJ|4»:ilM!aicj:oT, 

WBffiBH-cttiajeatttJfs £, fflBJia i k 

<o»jiaasiifi6z z t ^ mtaimHm»Ru i >a®-c© 

7c^X&5V>f*7C^X + X' commit . CRS-7-%) tt> J* 

[0 2 2 0] Lfc#<3T«8Wftt. Jl(ffEK3£BStt)f 4 
(±, KKt2 2t ©#ffi I ififlpfcl, WE^- K V 
-f -V2 2ffl!l|C|R)^5^LfciSor, fJIBTC^XfeSV^tt 

B&B&J13 fc©JHSHjffi»Kl, flrES£ttttJI 3 

W-rS] 5 K L-fc #o r . flfrfSTC^ X & 5 V ^ \*5c% X + 
X' om+K&WHM- 5«W*sflPft1- 5 r. £ U 

[0 2 2 1] ±BUtE3MKttJl4 i:Hja»teJi3 fc© 

, Rtf£3&8£14g 4 £ K l~f -f 2 2 £ ©#ffi 

i -cm^ftta^er 5 1 % BfHB#ffiH, i i&m-e<D7t.m 



XfeS^ttTC^X + X' ©H^-%«\ J&ffil&PgJCit^T 

[0 2 2 2] «*S*M!HlftORai«ttH4K:jSV>-C, # 

#ffiiC|R)^ 5 I- UiSoT tc^X &5 Vtt5c^X + X' 

©#ffiH*^S:3*attS4<Of4i^|p]{c3 A«±3 OA 

snT©*iiBrt, Kwfir 2 2£©#wia>e>R 

»*ttJB4©«t»**i«K:3 A«±3 0A«T©«Hrt-C 

m ic*5»t 5 g i (Dssmtm 2 3 sim 3 <ossam. 

M 2 5 ©#$ LV>KJHEHt?fc5, 
[0 2 2 3] * fcfJiBK&BSftS 4 <Dmm\t 7 6 A£JLh 
•Cfc5rt^*LV\ B4©«3fcfrlfcT?lMiL;fcJ:5 
m 1 3 ©S&BJteJI 2 3, 2 5 tt*<ST? t 3 

AEA±, % 2 OKBUKttJI 2 4 14ftfi-Ct> 7 0 AfiH-bfc 
ioTR»«ttJB4^#T?tt*ffiT?t>7 6A 
«JLh©10ia*ies«J:fcS. 

[0224] r©i5 (^^n-ctiMnesttaittJi 4 £ 

7 6 A£Jl±-C^i-4x«iv^cfel-. BifEK8HBttiJl4 
[0 225] El 5 IC^-TT^ 6 *»P>ft»S 7 *-C©a 

SMoi^Wicii, E 1 KfF-fy y -attfl 1 (omitzm 

[0 226] ±I2C0 i 5 tcEI 4 KKt22 

R3l»ttJi4*S3JiKTfJg***fC4s9, r©<t5ti3 

5 38S. *ISBJ -miifJfER&affll 4 ^*&-/<C X— Mnffl. 

&5VM4X-Mn-X' m^M^Xh iV\ ^ 
©»-g-fC*5V>Ttt, KWY22 iS^BSttS 4 £ 

[0 2 2 7] $ P> L < tt, HSKttg 3 bRmt 

SV^»IWEffffi«>**< £ irl5S^fiStt®4 
£ H^SSttS 3 £ Aft f>-a:5o 

[0 2 28] ^^tf*-S©S3S®t14S4 14, P t S2 M 
n 4B -&^-ejgfig$tb5. BiJiEP tMn£&XBf8.Ztltz 
R&m\im4ThZ>b, ->-KWt2 2ftOtH)£fiStt 

Ji3 *s*»e>, 5aft»'&ai*mft 

Ti"5 MER3MW4JB 4 o^ft < £ fc-gp©^ 

s«jg«c u a u - 1 ficB.bjE^aaH^^fc^ 9 , 

mm&mnuMiSimzR&m&m 4 £ 3 £ © 

#B£Wi*lR]{- (ill) ffiasftftElSlL, «WBR 

%m&J§ 4 £ K \s4 -V 2 2 £ ©#ffi©^* < £ t>— 
g»^S-g-«ffiJci^oTV^2,©-efc>3, i^-KNt2 
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[0 2 2 9] 4fcl5IHS^JKttS4 i:v'-K^-V2 2 
©#E©4>ft < t h— SB-CRSSSSttS 4 K W 

[0 2 3 0] £fc#!8iJ3-m. WLt*m%m&M3W\z 
Mf&isiizm l ©SIMEttJi 2 3 «&ji3;h,f\ iiifHK 

^BSttJl 4 £5f& 2 ©R&SSttS 24i^3 ORm&.'&.m 

2 5 kxffi$.£tix^xh£\<\ zom&ktz. g£» 

— K wf 2 2 i ©IM^fE KW+2 2 ©^dl 

#ffiT\ tftlB-S^- FWt2 2©|ftMft£$©tt£&3 

KWir2 2©#Sfc:J:*>*S<-*-$;i4:#"T?*3. ft 
i3C:©i:#©RaH»ttJi4©tt*KPfcB8bTtt, 0 3 
"CR W Lfc © i: IBMK? * 9 , tftiBS&S&ttJi 4 »c «fj 
IBS'- KW-lr 2 2(C|Rj^5{-tfc*5oT, Mn»c*f1" 
55E*X*>SV*»±5E*X + X' ©«■?■%©«:***•*■*• 
U ^fcfrfBK&BffiJI 4 ©KWO+Atf 
S i 9 fcWes^- K W -V 2 2 * 9 KHI&BS'- K w-f * 
2 2£©#EiWft!fn©<»l#£fS:£U NEB 
ftttttff 3^9 (cffiCBJ&BttJI 3 t ©#® t TOft fg 
2©«!®*#&$£L;fci:t{;: > + 2 2 

i©*iii*»fe*IE»l©<BBB8W*"C©««H:, ME* 
l &tfffS 2 ©<S^#K©««l-Jt-<T, iWfBJtW* 
# < s ttCJH 1 ©{&®3S#£&W*T?I4, KIB^- K 
2 <h©#EKiR]tt-C, MBittoft'XiRttlcfc* 

Y\"t j r2 2 tsaMmm 4 1 ©#a©'>ft < t 

[0231] sfcutnesiftttttJM iwrt©v^-f 

na»©»Bfa»6«riBv-KW-Y2 2«K:i«BrtT» ttrae 

5cil?xs>5VMi;7c5lix+x' nm+vo&^-rzmm* 

tt, S5fHv — KKt2 2t ©JHBfiflffc, StJlHv'- K 
Kt2 2ffi!l(C|p)^5»-Lfc^oT, taffiTC^XfeSV 
J45c^X + X' ©JS^%as«^5«###££-f-5 r t 

[0 2 3 2] 4fcHfrlHv'-KW-\'2 2^fig$ix5S 
-g\ KSMKffil 4 ©«■«•«:, ifBUfcX-Mn-a-^ & 
5VM*X-Mn-X' -£-&fc:IKS$ftftV\, #l;tti&3)5 
LT-jSttftN i -Mn^5;« 

5 KWt2 2 ©fipfcfc i 9 * * ftesasft* 

Sr#5rt^nrt6lcft2> 0 



[0233] ^e5tr^2ic^-r<t5{;i, ->-K^t2 
2##jfc**uTV**v*»£T?fcKilM4Jl4«:» @4li 
^1-i5i-3SM-e^LTtJ;^. B2©«^-i^ifte 
s&BSttg 4 & 3HK-cjKrtu *©*«H6a**i-r. 
fctcio, inesttaM£je4e:». HR&iao'f'intttt 

?> H^ttS 3 ll: fafrO L- tz& o TM n [d*f -f 5 
5c^Xfe.5V^7C^X + X' ©^^©Jt^ifJD-fS 

^ t , anaf Rfi«i> ?>#sji 7 m [p] *» 5 m l/c # o 

TMn^i-STC^XfeSV^TC^X + X' ©M-f-%© 
fBK&fi&ttJi 4 ©'>ft < £ %-«©£&*£#! C u A u 

- iM<omfojEjjm.mf-tKox^z> 0 ft*5r©t# 

@5tSH4Ji 3 t ©#ffi©/>ft < t t>-SB**S^**K 
£ft-cv*5a\ fc5^ttinlfa#E©^ft< th-^XM 
*©*W-^jR4fcBJS*El«il!9sa*ofc*j«i:ftor^ 
5rt*#*U\ *fcH2©«^ % S^ttS4©@ 
5£fl£ttJl3 iS*J-{W©ffi(C{i, Ta, Hf, Nb, Z 
r, Ti, Mo, W©51bl«£fcte2«£U:©7C^ft 

zaimmm-mfit $ 7 $ *u r © 
««ji7fcs»*ttJB4i©n]"ea*tttk#»4u *a 

iBs^tts 4 {ciittiBtsss 7 1 (DRmftm^ mm 

[0 234] HI 2 ftV> LSI 5 lC^-raa^«, ftfi^ 

*»jft3b*»7-K4wi^riB-c*)5. 02, 3^-raie 

HS**v-C^5i5li:S!*a(ttJi4!»HJB«ttJi 

3©±«lC»J«**iTVN5!», *fJiBS5fiattS4dS@!t 
IttttJI 3 © T«t 4 *tr % J: v \ 
[0 2 3 5] rcoi§£\ *Btai»K:*JV^-CT*»6)*2© 
S3S^tt^ 15,»1 ©SttOlttJI 1 4 , BJtttttJI 3 
©«T?Saft«^i!«r»*1-*. fliB^lXO!02©S^ 
iKttS 14,15 ©i^XVKff^iCll LTtt. @2t 

r^ ufct©tiai*t»*)5. 

[0236] r©«fc5 (CS!MSttJI 4 iS@3£®Ett® 3 © 

[0 237] 16 (d^1--»^^ 
tt3»*#?-Ht, T*»6T«SJi6, KHfllttJl4, Bltfll 

©IS-eaSMSr^L, ltrraWBR©W«K^- K-'V 
7^15, 5&tf3«J|8, 8Sr»J«-f5. 
[0 238] 4fcEl 6 {C^'Tv' tr^/VW^MflJt 

SCSCawisfrFKiJBV^-ctt, ^g;|ig{-^v^Tll4-eift 

[0 239] f*t>%T«UB 6 ±K, ^ 3 ©S^iKttS 
25,f2 ©SttfltttJf 2 4*t5* 1 ©SSSfiSttS 2 5 

sras-r^o «*#sai»ttJi©«-ft» ms-^jp^ 
\ci^xitm4 xmm Lfct©t i^«-cs>5. 
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[0240] ZLxmmmzM-rt. &5L®m&mi>m 
js#iRi©*iii«*a»& mfem&m 3 0 k tfc* 5 

oTMn td»-T 5 5c* X ©DST- %© it ^it^i" 5<g# 

t , «nE«t»ni***»e>«iET«ia 6 tcipj^ 5 (- Lfcaso 

##£1" 5. * LTfl&BRaMKtt* 4 ©4>& < 1 1-» 
(Dfg&migftC u Au - I QcDffi'bJEjjmmi-X'ib 
•K #£L<tt@50BttJi3fc©$?.E©4>ft< ifc-SB 

[024 1] fc]3ffiB£&B&Je4 ©^tdtt. ±!E© 
&&ft$#t\ 7C^Xfe5VM*7C*X + X' ©K^-% 

[0242] tfc@4, 5 (C^-f->- K \"{ ■Y 2 2 
t5SII»> R3*«4*4#H£»ttJi3©T«fc» 

rtSft-c^stf, *MERM«teJl4asHJfc*tt«3©± 

[o 2 4 3] vfa»&, Tii^6 x y v -m&m 

1, #Btt»t»nJl2» H£B1£J|3, KttttttJf 4, * 

— K t22, &t«%&J§ 7 ©HS-cafS^Sr^ U 

taisaiK© mm W7^i5, 5 & tfWM 

8, 8 **J£©»£*:*s^-ct>l»E5'-H 
Kt2 2 ©«$A«!£*ttKef*B 4 . 5 t?RW Lfct> 

©tl^c-efcSo 

[0 2 4 4] SI 7 Stfll 8 *:^©<i©->V^/^ 

[0245] 07m Ta>i=>TttSJi6, s.wsmm 

[0 2 4 6] 5S5t*fei:LT«, *-fT«fi«6±t. M 

2 -crb ufc^ 2 nmm&m 1 5 xiwb 1 <ok&m& 

M 1 4 &g|jl L-CRH«ttJ! 4 U ttE£ 1 ©H 
ilttil 4±(e:@SeSttS3Sr^-r5„ JbS^ttB 

UR*m®m 4 * h 4 x-mw 1 1 3 l x t> «t 
v\, ties? 1 ©s&fl&tt® 1 4 nxrmix 2 ©s^sss 

J§15fi, X-Mn^4 (fcfcLXte. Pt, Pd, I 
r, Rh, Ru, O s©5*>^-fiX^l«4fcl*2agA 
±©7Gir?&5) , SIKIiPtMn^, *fc«:X 
— Mn— X' -g-& (fcfc'LX' fi. Ne, At, Kr, 
Xe, Be, B, C, N, Mg, Al, Si, P, T 
i, V, Cr, Fe, Co, Ni, Cu, Zn, Ga, 
Ge, Zr, Nb, Mo, Ag, Cd, Sn, Hf, T 
a, W, Re, Au, Pb> ,KXfcSr±S7C*© 5 1 8 



£fctt2«£JLh©7Giii-C-fc3) TJ&£-r3. 
[0 24 7] #38WCHlMIBSS 1 ©SSHl&S 1 4 H 
£BM£JI 3 t ©#E©'># < 1 fc-»tt#*£:R«K: $ 
*vCV>5r£##*LV\, £fcitriBfS2©R3Sfi£ttJIl 
5 te. m%m\c ior3F«flifl(HF-d»e>«H!j»?-lC««l b 

2>„ **sHre* 1 ©K&«£ttJi 1 4 .Rtffg 2 ©S^fiStt 
SI 5Sr«fig-rS7C*Xfo5VH:7c*X + X' ©jjSf&it 
•*\ *Ji©WM^HLTr±B2-TOEUfct>©tBC. 

[0 2 48] « j3irlBS9fittttJI 4 ©Jgjfcfctt, ±12© 
&&it£-&X. tc^X&SV^tc^X + X' <DWcJ-% 

[0 2 4 9] iires9iaittji4©^Aft, fsa&sfcis 
i-. ffienMoaic iotS2 ©s&Bttxi 1 5 

Btsji 1 4 i js 2 ©sssKtts 1 5 ffixmm&&m r 
sriiaot^ » i ©gaaettJB 1 4 ©«£-ct>*« 
ai«^*»6aio»^©*«*a9Ji!:ff**>jx*. 

[0 2 50] f^«iam©7C^X&5V^7C*X + X' © 
M^%©Mnl^*f1-5Jt^ttv H^ttl3ffl!llC|R]^5 
irLfc^oTit^DU *fct&BEB*ttJi4©4>!fc< t 
fe-gP©^f B «f3t*^ CuAu-I S©ffi^iE^*IIJ*S 
fi4oTJ8!l, L/5>t>BfIIB@€^tt^3 t©#ffi©^ 

U?S^14S 4 ©&^ @Rc^ A4: 9 , h 5 v %»MCH£ 
3 RTfifc&M&m 4 ©HABl^^JI^ 5 - 1 & J: 

[0 2 5 1] SfclWfER&SSttJl 4 5r^a*fI(r*3^T 

H4ic*^-3Jigrt?»*ufc»a^>, fe5^te##Ba> 

© «f *»ttT5cJH X 5 V % ^tE* X + X ' 
©iffifiS;tt^-«rtC/h$< LTR!iatttJi4*»*Ufc» 

-a-, HMoasriw-iiKior^ ffiB&aM8tti4ic 

f4» JRP*l«a©'l'liB«*fe6»bH3e»ttJi3llK:i«ii3S>5fc 

LfciioTMn ^3tt-57C^X©^%©Jt^!iS«iDl- 
iWHt. IdlBfDIIfll^blWBTaJieKiiiji^fcU 
fc*SoTMniC*H _ 57cigX©K^-%©it** s *ilP-f , 5 
^« t a5#frf-5„ * LTMIHS^tt^ 4 ©'>* < t 
t>— «©*S*«3t^C u A u - I S©B'ME#SBI*HT- 
-efc 9 , L < r±@S6SttS 3 i ©#HB©*4 < 1 1> 
-«*s*«E^««ll!:$ii-CV^*\ ^)?.v^W:gIIB#®© 

[0 2 5 2] *L-CB7Kl*1-i5fc. 75-lttil 
©±fctt, b7y^B*lfllH:h9y*BTw©iail«ftS 

Itr^t^^^-^Vv'-'WT^Sl 6, 16 
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[0 2 5 3] t£3$z.<D^t Xf^it/^T^M 1 6 
(4, X-Mn^ (fcfcLXfi, Pt, P d, I r , R 
h, Ru, O s«0 5 h^^-fiXfrlUt.tc\*2ffiU±.<D7G 
m-QhZ) , »IL<liPtMn^ IfcUX-Mn 
— X' (fcfc'LX' J4, Ne, Ar, Kr, Xe, 
Be, B, C, N, Mg, Al, Si, P, Ti, V, 
Cr, Fe, Co, Ni, Cu, Zn, Ga, Ge, Z 
r, N b , Mo, Ag, Cd, Sn, Hf, Ta, W, 
Re, Au, Pb, RXf%i±m7Z%V>?hl1&£tctt.2 

[0 2 5 4] Uli^fsfWT^ll 6£J&£ 
■*-*fctt, *f7y-*ttJil±lJ:»10R»«EttJil 

©s&BSttg 1 5 *»«i-<5. Btnem i osssatts i 

4 .RtfiFlESI 2 <D£3£fi£tt/l 1 5 140 2 IC*i"t>© t IB] 

t-c* o , i-*fc*>nwB* i ©RaaHW 1 4 am 2 © 

[0 2 5 5] *L-C«UKISrllrt-rifcJ:o-CiWa7 5 

-ssttJi 1 1 <D%-Mx*t£mfem&m 3 ©«iMiiag$©tti 

[0256] mmmz&vzmm^? x^^^itsu 
r^s 1 eroTc^xfest^ia^x+x' ©h^-%©m 

xmM-rz>mm*ft&L, ^tz.mm^ ^^^^ 

7^116 ©*>/£ < t h — gP©^S«ittt, CuAu- 
lS©H&:E#*BM&?-i:fcoT*5 9, L*»t»*b< 
9 1 t <D*m<D'JH£< t h-Utitt®. 

[0 2 5 7] SfclWfe^x^VvV^T;*gl 6£ 
H4-cttWUfc3Jlirc»*u-c<>J:v\ rco^g-^tt 
MUttl fcflrt" r i: J: o T MB* * * * i'^'V T * 

IC ft i» p \C L o TM n 5 7cig X ©JjtT-% ©It 

mtmisa-tzmank % mm^mmm^m^y v 

Cu Au— I fflroffiifjEJWRHMfrfC* 
9 > »4U<ll7y -BSttJi 1 t ©MO* < 1 1>- 
»*#«*tt«K:*ix-cv^*\ &5i^l4iitriS#S©'> 
ft< t t>-«-ca*©«W-jB**fcl*«Jii!l*l*ll4o 

[0 2 5 8] ME^S—WMU 



^x^foKStt^ffixfeftT^S. 

[0 2 5 9] i©<fc 5\£VXJ&fiL£tl1t*»'yA'X\* V 

/^v^mM^mm^m^x^ h*yjw*©*««j». 

ICi9, 7j-il!fe|H!)h5y^iTwi«Oifl:# 

H^x^iRj^feia^Y^iRucaE-fk-fa. r©7u-8£tt 

1 1 ftXomik<Dljfi>}<D£Wi t , ®%M&N 3 ©B5£J& 
flrfrfl (H*y*i*i) £©BWK"TMt«S8faJ**fl:u r. 

[0 260] £fcB 7 fV/VW^B^ 
iMSSBWRJim!:, 04, 5-CttWUfci'-KV"f'lr2 

[0 26 1] r©i§£\ B&fBf- Y\'<< J r2 2(4, 
&<£Jf4i:T#sS6Wf£ffl^P>*x3o WBS'-KWir 
2 2 ft, t ffii£?ic* * 9 » b*» 

tRaHBEttS4i:0|liB5fcTfTft3SrlS]K (111) Wfi 
IftElfllLtv^. glia->— K^-Yir 2 2 Srfflv^Sri: 
T\ K&KttJf 4frb7}) -M&m 1 *t?©je*iH«il 
tt, (111) ffias«*ei«3U *SS8*as*#<* 

s. i,tztf'?xmi : £itm*fa±£itz>zbfr*imx»> 

[0 26 2] ftfelffllE K^t22 ©*tj«\ 
0EttH4«)fl!^k:BBLTHL, 04, 5T?lft^Lfct© 

tiai*-c*>5. 

[0 2 6 3] *fcBfHSv— KKt2 2?:, 3^9 xf-x. 

[0264] D8f4 x 17 |C^tv / >'^^ t° 

[0 2 6 5] E8i^-rj;5l-h7 2'^#i*|p] (EI^X 
I5fa) <DWWi\Z=9 sV-W7^il 6, 1 6d* 
^fiK^tts HfrlH^^^^^V^-f 7^11 6, 16K 

ea^iis i o 2 -^a 1 2 o 3 t$<ommtt : &xmf$.&ti 

fciiil 7IC«toTSa?)b^TV'>5 0 
[0 2 6 6] titlB^^^^^^^Wr^gl 6StfJ6 
IRSl 7±KI47!>-«ttJil*»J**n-CV^. rcD 

mmmKi3^xi>m^9^^>^y<4T^mi 6tt 
imwm m&mm) \z&\,^xm 1 ©s^estti 1 4 1 
m 2 <j>m$m.m 1 5 ©awwa-rawtsft-o**. 

[0 26 7] r«to%>*f DtreiB 2 ©S3*fiSttg 1 5 £ 

wism 2 ©sssKtte 1 5 ±\cm 1 cossasstt 

S 1 4 *»J*U HWEJIS l 2 ©SSSfiSttg 1 4 , 
l sro^iS^yfy^t^Ux^^fxy 
S^/^T^JBl 6, 1 6i:U fUB^^^^iy^W 
T^Jll 6FflSr«fegkSl 7-Cffi»fc^, mft*?*?* 

+5* 1 ©SSfifiSttl 1 4 14, « 2 <DR%L®.&m 1 5 © 
5cmxfcSV^I47C^X + X' WiS&J&ltUllt^-tTCf < $ 
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I o 2 6 8 ] y -eittJi i * xz&wm. ifc&a 

[4, WE7y-«ttJil©»S*«iS*«)«IJK*Srt5r 

£ * < , ^ xf^'sV'U 7^1 1 6 WfMWfe^fr 

*m 1 6 1 ? ]) -m&m 1 m\c#&&&M%-&m±-t 

^X$>5VM4t£^X + X' C»Jl^%<DMn^*|-t-5Jt* 

■*< b h-U<nm&M&i*c u a u - I Scoffi^iE^ 
€ 1 i©»M< £ fc-tttt#*£-tt«fcfco-Cv> 

s„ sftE3?m^^#«c <t 9 mmy y -ssttg 1 ohm 
matt* Ba*x*rtHiJW«Kfl:Sii» 7!j-«fflii© 

h 5 y * (ST w«!4eOfl9tft », ^MB«IW:» VXRfo-t 
5Sa^ia^X*iRi{!:att^li^.e>ix-CV'>5. ft&iriB 

i^fiywr^ii 6 &n 4 -euiw ufcs&es 
tt®4 *isi*fc3M|-e»riti/rt>i:v\ r 
$#ia £ Jg-r r. £ \c i o x tm&x- * * = v r * 
H6(ci4, ut«^«»t>nmfi^&7y~aM£ff iih 

ft ^ 5 |C L o T M n -f 5 TciH X $ V "> f±5c* 

x+x' <om*°/ooitmtfmtia-rz>m®t, mmwm 

# o r M n dfcj-r 5 5£* X ©it Wig Jp-f £^ 

«£##£-*-£<> zLxm&*-9x'f'*>&'*'f7xm 

16ffl'M<it -Si50^S«jg^ CuAu-lM 
&jE#*1W&*-C*> 9 , L< ft 7 y -BSttJi 1 £ © 

#ffiw>/£< bh-m i #&&ftmc£tix^z>i>\ h 

[02 69] *©«, y 1 ±IC*«tt«t> 

na 2 , B£«&je 3 % %mm.m 4 Atf^HW 7 

[0270] *9Bn-ettAKmB (Sft&afr) t-*5v^ 
t\ ffiBH£aHM3©±fc$l©E£*ttJil 4£j£ 

©K&Ba&i 1 4 » % fg 2 (D^m.'sm 1 5 jdtt^-cx; 

PgX&5VM45ni!iX + X' ©£BfifcJt##K £*x, $?£L- 



[0271] Mism 1 ©saaffli 1 4&tfig 2 ©k& 

ttttB 1 5 Sr^^m. JRttaSrlfc-r. BWEfi^aSrJfe-r 
ittcioT, «lER^B$t4S4«@Sfi£ttg3£<D# 

It S r. t * < , 5F«IiJ«Hf-*» bafl!WH E -Ka9JK:*IB 

mmimmm 4 1 a^BStt* 3 1 <r>jm\z$m& 
&mxum3ir&. mm^m^mm^x^xmmm^ 

[0 2 7 2] *^-CI4, l^^!! ! a?r^fiL.rv^5£#(^ 

mmR%zm.ffl§ 4 1 @^<KttJi 3 1 <D%.mx-fm®fem 

ttS3<D^ B B B «5t^©«)*^gCtSr£^<, u^t>m 

vtmat^xxz < . Afrwi-t4 7. 9x1 o 4 (a/ 
4 * jftKsiif £«s v ^04 jc^-ts^^ttg 4 1 mm\c 
£icj;o-c«ii5S^«^4(itt, mMJ5$m*>m i m. 

*>e>HS«ttJi3llKlftl*»5l!:Ufc*o-CMnK:j*-J-5 
7cmxroJl^%©lt^*SiiJD-r5^«i:, ffiGf nti« 

7c^xro®^%coJt**siS*D-r5^£^#«-rSo * 
LT«HER3aiatttJB4 ©^*< £ t>-to<0HiJMIWt#C 
u A u - I fflOB-fcjE*«B!l»^--C*) 9 > »* U< tt@ 

nx^£t>\ fe5v^{4ttlE#ffio^< bh—UX-WS 

[0 2 7 3] **Jr.©SllS0!l^*iV'»-CtV-KW-1r2 
2SrffiV^5C£^-C#5. ^IBv'- KV"f-V 2 2 S 

•^2 2©^lCitJ3gg|ife^#«rti*$*5w£dS-e 
5. 

[02 74] *fcKHBf - K U-f -V 2 2 Sr, 08 
r £ LV^ 0 grlE^- KWt2 2 WJ^&K J; 13 W 

i: , 7 y -asttji i b ©w-ca«*aiMS£-«* 

[0 2 7 5] i9lt ^W^Cjo^t57 ^ ^T/^^t ,, ^ 
[0 2 7 6] 0 9^1" J: 5^ T^?)TJfiS6, 

1114, @^att«3, «ttfrai2, *3it57y 
-m&mi&mmLxmgztix^z,, ztbicmmyy 

smm&m 4 , *j i^se 7 Lxmm znx ^ 
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[0 2 7 7] T«Jl6A»fc«BJi7*-e©#JMi 

<Dffimiat^-h';U77.fg5, 5. gttJf 8, 8/5MK 

[0 2 7 8] JGtofrBcfcovvtttB 1 0Sr#^L^^5) 
RfT*-*. riW«BfK:*sv x -C2o©S3i*ttl4, 4£ 
*l©R3*a*Wl 4fc»2©R3*«ttJll 5©2«# 
fflBft 1 ©R3MW4J1 1 4 liB&ttttfll 3 i 

m ^xB&zii, * fcs 2 <DR&m&m 1 5 tttteft 1 

©S&BSttg 1 4 fc»LT»j«S jx*. iwiess 1 ©s& 
fltttJI 1 4 RXtm 2 ©K&BSttg 1 5 ft, ±IS Ufc x - 
MnMfcSV^IiX-Mn-X' &&X'Ml8.£ixZ><, 

[0279] ^KSfg^*3VNTmiE^ 1 (ORmmm 1 

4ttS2©£3fcfi£ttJll 5©5E*Xib5vni5e*X + 
x' (OMf&lti. 9 t < ttBSttttJI 3 

t ©#ffi©/>£ < t h-Uti0m^m\c $*vOo 9 „ 

* femes 2 ©KamsttJi », mmK. zox^mm 
mmtnvM&ztix^z. wimm 1 ©Ksasstes 1 4 

Rt*»2©R!Matt*l 6©5E*X*>3VM*5E*X + 

x' <DM&itRxfi&Rmm&m<DWim%ft® 2 trw l 

[0 2 8 0] fttmt. KfBflSttafcio 

T\ #IfB53£B*tt/i4tt, H«<Ktt®3 t©#ffi-C«JE 

■f 53»»&a*ic i 9 DtnBB&ttttJI 3 ©at^»H9 
[0 2 8 1] *»WCtt, jtt^ttfttsv^CB&BttJI 

XtM" 5 © K3ffiB«J*«*"C»« $ JtfcSS 2 ©K&8*tt 
€ 1 5*»*b"CV^©t*x $to3K±oTB5&8ttl 
3 t ©PB-C*B^«1I*«%jS:*J t^F«fiiflfrT-*» 
&aai]»^^©*BWf*t>ii, iotft*J:H** 

tf, 7. 9X10 4 (A/m) £l±©£gUt6*#l&*l 

[0 28 2] {R$iS&©:R«Htig 1 1 fc^JxT^S. 
El 1 1 fc^-f 4 fctt, B^BJttJi 3 tcfaa> 5 
tlMSot, Mn(C*)-f 55c3RX*>5W47ciHX + 
X' ©*-T-%©Jt**«fW0l-5««as#ftb, *fcSfjfS 
fcttOtttJI 4 ©'># < t fe-«B©|$Afl!&ttC u A u - 

i s©ffi&3E#aai** -e*> 9 , u < ttHfrie 

B£8*ttJI 3 i©#ffi©'>&< t fc-»tt#lE£-*Blc 
3;lvC^«. **3fIfB#B© / >/i< it>-»"Ctt*WBR 
4 t BS&ttJI 3 £ ©**■£», &5 vttilSil 



[0 283] ±1E© <fc 5 tcKSIfiSttJi 4 l£, B^fiS^ 

3 KlPja* 5 K Ufcd5o TM n StuHIX fcS^ttx 
igX + X' ©JK*%©Jt*sWiiD*afWWfiPfiEr5a 
Afi» j^MHttic«v%T«[CS9lttttJ|4«r5c*X«>6 
V^Htc* X + X' ©JB5^%tfS*# V^JS 1 ©g^flStt® 1 

4 £S&2©K&fl£ttJii 5i*«JILT»*L*:ri:k: 
aa-fa. -f *t>t)J»*aaK: J; o -ctwai i ©ssasste 
m\At%2 n&mmm 1 5 j&-*-#Mie 

R»8tttB4 3»*S-flsLfc»aK*«r4:tt4<» 1MB 
9$ 1 ©£tt8tttB 1 4 -CfeofcgB#-ei4, LTfg 
2©£a&fi£t£»l S^fcofcfeafcJt^-CSSKxabS^ 
ttjEpgX + X' OMJt^tVNgf^L, MnlC 
tttZyt%XhZ>W*7i.%X + X' ©M^%©Jt*$r^, 
T^5i:, B««ttJl3K:rtl«>5fcU*:*oTlWrBit* 

*«lp-*-s««!j»»flfeb-cv^©-e*>*. 

[0 284] SfcftfflBK&ttttJI 4 "Ctt, BSiKtt® 3 
iwULBBififiFK, IMEBfi«ttJi3K:rfii*»5lcUfc*«o 
T*fTlBg3i^ttg4©7C^XfcSVM47cmx + X / ©» 
j*Jt*M*^-tS«*^#fti-*t>©t#*.6ix6. i*t 
»:fn»aic J: o TttFlSS3S^tt^ 4 t B^ttttJI 3 t © 

ma iT*S6ifc5v>H:«s«7 &©m-ct>imeiiUKtt 

tfe**4L> b^IHT^S 6 t ©#SjS^x SbSV^ttttB 
<*SS7i:©#tS5a^lc*3V>Tt, tt1BJHiifcHto»$fc 
Lfc ^ o TfllBS^tte 4 ©7c* X 5 ^tt3cM X + 

x' ©»jjjta*lftW- fc©i#*.feix 

[0 285] ««J«reStt«EttJI 4 ©BitJKtt^ 3 t © 
#® ^BfTE^ffi t R»«©B5K*J It 5 5c^ X h % V ^ I45c 

mx+x' <Dm&i£, «>«v^«res9ftttttJi4©jRv 

^tc &i LT tiB 3 T?RW Lfc t> © t B Ct?* 5 B 
[0 2 8 6] *fci©HJfe0iUC*3V^Tt>^- + 2 

2ft»rtt"4ri:a«-C*5. Si3g#8H4Ell 2{^$ix 
2{C^-t±5lCTai6±JC->- 
KW-\r2 2*»j*U * e>»ctd!S->- KW^r2 2± 
fc, 3JMt*»6j««S3ft«ttJi4Sr»riW-*©"C«>5. 
MCfic9MtttJI 4 ±©K«figttEl 1 0 £ B«-e*>$. 
[0 2 8 7] irl2^-KW-V2 2±K»j*S*tfcS«l 
JffittS 4 He, FKt2 2 B©J| SrS 3 ©S^fiStt 
i25tU BKBtttJI 3 «©SSrS 1 <Dfc%LM&m 2 
3i U WES 1 3 ©R3SSS14S 2 3 , 2 5©W 

l!l«t**l*B*»2©R»«ttJi2 4 i: LTV>5 0 
[0 2 8 8] B4-ettWLfc©fclBI«K, »l*V^l,» 
3©RS«K^4SSr^^-fi^fcX-Mn-a•^aS)5v^^4X-M 
n-X' -g-^-e^L, * ?)l^2©S3fiJKtt®2 4© 
7C^X*>5V>«7c^X + X' ©mfi£H:Srffi©2^©7c^ 
XfcSi^HtfESRX + X' ©ffifiS;H:(cH:'<T'>/ < C<i-5o 

$ b ic±e© j: 5 id«afieit^rasi-5 r. t -entries- k 

•¥ 2 2 t S 3 ©gSSfiStt® 2 5 t ©#ffi©4>& < i 
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nmmteMZ 3 £©#E©'>#< £ fc-gB£#SE£# 

[0 2 8 9] SWB V- Y\"< J r22 f4, SWEHJMtttJl 

3£©#ffi£Wfc*fafcffi&:fc#*© (111) ffiri 5 
ffiftEftLfc *>©-?& 9, ^©iJfcS/— KW + 22 

iicjRjasnfc^JitsfcWciiLaiirWft^iftic (1 

1 1) B5*Bl«ili-*t)©i*5. *fc«rtE'>-KW-1r 

2 2 ©WWEOV^TttH 4 SWBS/-K 

Mt2 2 i4^mtt-ci^tfcSSt«i)sf-eifc5 r. £ ##* l- 

[02 90] 112 {C^-f J; 5 «w7 V -S&ttS 1 <£ 9 t> 
H*±«lC»**n*Rai*ttJi4B:2!iirc»i3l*ii 
5 0 r*H4H2-eRMUfc«*i:^<raC-e*>S. fc/c 
V7 V -M&J§ 1 i 9 fcH*±*li:«&*SftSEMH»tt 

saitttts 1 1 mm\z 3 ssi-cm lt t> ± v \ 

[0 2 9 1] 113 BaWfcafc©*****-*?* aTAO* 

[0 2 9 2] «.^«JfiMIiJ{kSr<EiiL. 
^-fv ^ 7 V -M&m liH T*©R««aSJi 4fflg2 
©£§£B£«Ui 2 4M7 V -BSttS 1 £ 9 b±W<OR& 

mtm 4 <7>m 2 ©s^B&tts 1 5 s&s*fcffiBHfc«r§i!*& 

U $ J: SJUSttftK <t 9 *©tt©S3ai* 

[0 2 9 3] *fc±eEUfc«jWttf:KJ:9, S9E7y- 
AttJI 1 i 9 t>T*oR»*ttJl 4 fctt, SJgttttJl 3 
W, Rt)t5'-KW + 2 2IC|Rj^5{-Lfc^ot7£^X 
fo£VM45£ifiX + X' ©Mnlr»i-5JS^%©Jt^SJi 
Jn-f--5S«##&U K5ftfi£ttS4©*J>fc< £t>-SS© 
Sl*iSA s CuAu - m<Dffi^jE*A^f>^9, £t> 
ic (111) Stf0tSK:C££ffl U L*»t>»*U<l4 

[02 94] 7 9 -BOS 1 <fc 9 <i>±fl!l©£3£8* 

ttl4fcl4, HJ0W4Ji3«lt|S|*»5fcUfc#oT5c* 
X 3b 5 V '>f*7tJ!?X + X' ©M n fc*J"f 5 
l«inl-6«l«« J *ft L-x R&BSttS 4 ©/We < £ t>-« 
©J»*«JSa*CuAu-ia!offi'CfjE36r**»6)**), $ 
&fc#*L<tt»e*ttl3fc©Jfffl©^J!K fcfcHB 

1 <fc 9 t>±«lt»j**HfcR!**ttJi4©tt*eiflJt> 

(no Ksicft«£ffli-s. 

[02 95] U 1 ©Tti©RSI«ttJi 4 

■CHt, K M" * 2 2 £ ©ff S&U'BSttttJI 3 £ © 

-KWt2 2i ©#ffiifi®, @£fl£ttg 3 £ ©# 



^4©7C^Xfe5^«7n^X + X' <DWfr%&WP1r2> 
rofSffl^li, '/-KKt22 
fttfB£8KHi 3 £ ©#B-CtUIBS3fi«ttl 4 tfttgic 
«BMb^©«tt*iBbfcw£ft*!*L, 

[0 29 6] 7 9 HBttJi l ©±«fc»jft3*i,3 
£&8SttS 4 -?I4, @£J8ttS 3 £ ©#ffi-C?i&&j£fc8t£ 
jg-t-£#x.£>ti, Lfca*o-CWBHXaW4J|3£©JWi 
3fi»-Ctt. fflEJWfcltO*»5U:Ufc#oTRM«SttJi4 
©5G*X*>av*tt5G*X + X' ©« : F%*ifcH-««K 
*fcTafc£^j*S*l,fc{!HM7*©in 
■c*>ariat«:*riB-r^riBtt**>6. r©±3U:ffi(«Jl7 
fc©WTCt>»*B#S:lBL-fc#&i::tt:, irlH£3ft8ttS 

4 una, ®mm 7 1 ©jrai^fc^TflnEfiWJi 1 

fta»5fcLfc#oT5E*XfcSV^i7G3liX + X / ©B-f 

[0 2 9 7] WIEV-KW-¥2 2©^lCi9 % 7 9 
-flSttS 1 £ 9 TW©£®fl£t£JI 4 *»5>iWB7 !> 

5 1 i 9 ±W©K&®*feS 4 *-e©«-S©^f B Er6l«: 
(111) B^^ffilcffi3feiB[p)L, »Sft6igtt*t<ft 

[0 2 9 8] /i*>S&IB V— VU-*f J r2 2 ©J£/&H\ H 1 
2X^11 3ic^i-j; 51-. 7!)-lttil i9t>T«0 
©S^^ttS 4 £ T*Jf 6 Pd] (c wm-t Z^tiK fiftX 
flS*©lfll±SriEJttfS3b*«J-C&5. ^*5Ht(fBv'-Kw 
Y -V 2 2 14, 7!i -fi£teJ§ 1 i 9 t±{!9©R3SiKttS 4 
£ «SS 7 F^ \m& $ ix-C f> <t v \ 

[02 9 9] g| 1 4 , 15li, *^iWAMRSI^g 

sa**ssr-©«3S**i-»BffH-cabs. 

[0 3 0 0] mi 4t^-rJ;5(-. T*>&«c«ttJi (s 

ALI) 1 8. mS&M (SHUNTS) 1 9, fcit* 

m%imm (MRS) 2 0&mm.^xmmishx^z> o 
[0301] mxJim^Mm^m i8it f e -n \ - 

Nb^ ^lliil 9»4, Ta& a«tS*tS2 0 
14, N i F e-g-&KJ;9^l&£tL-C^5 0 
[0 30 2] WfE«5tfSfcil2 0©±{c:W:, 
Tw*BUtfch9y^**l*il (X*[r]) ©PaflH4>ffi#£ 
a^^^a^/WT^Ji (SttKttJI) 2 1, 21* 

^/fxy-W7^l2 1, 2 1 ©±JCJgfiK$tuS e 
[0 3 0 3] Sfc015m h5y^*B*lfiJ (E^X 
*(rJ) }C h9y^*Tw©MI«*HHtT-#©^^f- 
iy-W7^|2 1, 2lSrJ^j*U SafS^^^f-^ 
>"W7Xi2 1, 2 lK5rS i 0 2 ^A 1 2 0 3 ^© 

»wm-e»ia**ifcl6lMl2 6i!ij:oTa«>*. 

[0 3 0 4] J ErL-CStJfH^^^ i 3 1 ^yi?^T^^2 

i, 2iRxmuitmm2 6±\c^ m%mim (mr 

g) 20, #fi£ttS (SHUNTS) 19, XU^^tt 

m (sals) i s*mmi-%. 
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[0 3 0 5] mmxmici^xti. ^Mwm m&m 
1 %m 1 <oR&m&m 1 4 2 o&sfm&m 15© 

[03 06] tt&MSftJl 2 0 fc#t 1 <DR&M 

ttS 1 4 u flrtHKineifiJi 2 0 £iTG$ 1 ©£ 

3*fl£ttig 1 4 LT , f& 2 ©&&&ttJ§ 1 5 

[03 07] El 2 -elftP^ LfcS-g-i: UlESg 1 © 

sasmam 1 4 », sb 2 ©£&»(&■ 1 5 ©5E*x &s 

vH-7c§Hx + x' ©iiaj&lfcJ: 9 t>#< -oi:t» 
* L< ttttfiUSftJI 2 0 £©#B©4>*< t 

m&yin\zftiX33 9 . *fctfriEB 2 ©s&ssttJi 1 5 

tetsneg i ©£&B£ttJ§ 1 4 si^b 2 ©r&bs 
R&mvmnmmmcm l-c»h 2 kikh Lfc t>© t m 

1 >v^W 7^121, 2 1 iiMf26^1&#i;B 20tO 

[0 3 0 9] #3B9J-m. jMW^fctfvnroafflSUI 

2oi <D^.mxm^m^.m.^m 2 0 ©^ssit^©^ 

1-«©K«B«l*»J5RT?»J«*lxfc» 2 ©K&MSJI 1 

tf, 7. 9X10 4 (A/m) £JLh©3SaWS-a-«**J!ll 

[0 3 10] ifci^^fi^-f7^l2 ltt, J* 
«SWf fcfeV 4 t mm?- 3 if-CM LT «t V \ 
ttftJS&il 2 0 1 ©£&ttf£J| 2 3 fcjgjfc U $ 

bizffimm 1 ©KBHttttJI 2 3tf2 ©S&SH4S 2 
4 , 3 <DRm&&M 2 5 ^SJaT^-T 5. r © 

ttWI2fS2©S3ftfiS14S2 4©5c^XS>5V>tt5c^X 
+ X' ©JtoJ£££l&tF£3©K»U8ttJl2 3, 2 5 
©5c^X*>5V>»5£^X + X' ©JB^tfc i t) t)/h$ < -f 
•5. L< ttfltTCSS 1 ©S^attS 2 3 tmtS& 

WM2 0©#B<0^*< fcfc-ttfc#*^:fc«fc:U fe 
3VHifJB#ffi©*l"B:< t t-»T3K*©frf-3©R*)it 

[0 3 11] rrai^t-LT^^tufcai^^^iVv 5 



1 £tffg 3 ©£3£B£ttJf 2 3, 2 5 t>«BU8E*fcfi1-. 

J 5:LTfift! ! a^©MIB^^^f-i>v ? /^T^2 11: 

K Lfctfo XM n £*j~f-.57C*X ©IS^%© Jt^^iiJP 
*HRIIC|rJ^5I- Lfc^oTMnt*j-t-55c^X*)5V^ 

tc^X + X' ©«^%©tt*w«in^a««fc 

[0 3 1 2] liWBJglftv^83©KBMN4H2 3, 2 

4, 2 5©»ri«l«W«fcBBLTttH4K:RWUi:t> 

T^S 2 1 ©lljft&tfMmtcH LTttH 5 t^-fS^ 

[0 3 13] 4fcCl©llife^lt*3V^Ttv— KWt2 
2^W5^tAST^5„ IMB'>-KV"f'Y2 2Ht» 

fot,x^^fiyi//^7^l2 1, 2 1dS«^geiS 

2 0©Tm^J***t5*a-K, MBBS'-Kl"f-¥2 2 
«rmrlE^^^^^>'^Mr^S2 1 ©TWfcJft**- 
5„ 4©#a-ld 1 t>->— KV"f-^2 2S:fflv^Tt 
Av\ r©S^tt, mfct^^ir^^r^Ji2 1 
±fc>>-KW-1r2 2*»j*r5 <> IWB->—KW^r2 
2©^j*KiJ;9» l£fet»t:^4rlRl±$-a:5r 

5. *trB->-KWir2 2©l|g*«3&, WK&tJte^^ 
fxy-^7^12 l©*ttt, Kg^icHLT 
»H1 4, 5t^«-Cfo5. 

[0 3 14] ±|ELfc@l 45.^01 

frit, mw^^^^>^^r^m2 1, 2 1 i:fi$ 

^ffiSiS 2 0 t ©#ffi-e5S4i-533MS««JHc i 9 , 

014, 15 i^i-es^tfgstJi 2 0 (DEmmK m^x 
xm^mmitzfrZo iL-x^mm^fixmum 

%&fiiS 2 0 ©D^©«-fkdS0^x*iR)ici»^ t>tt 

mm 2 0 <oD&mz.&'U r^m^Y^^x.b 

JlS. X*lRjfc¥«Eft*iXfc«S«tfili2 0©D«« 

S2o©D««©«*aEfl:fc»i-5«0iaEft (aiftfiSL 

[0 3 15] E®^©^»^[Sj(4Z^[p]T?fot), 0* 
Y*|RjK*n«»iS#jLe>ix5i:, «««SiJi2 0©D 

gisrogfii^fftL, z.titfnmmtti,xmm£ii 
[0316] 12 1 6 (4, mi fribm 1 1 ^^-ra^get 
i©*risaasW!S»65.fc»BiHTf*>s. 

[0317] ^4 0 f4. 0!lx.«N i F e -g-feft if 
fi£ S jxfcT«i^-A' KJB-C $> 9 » r. ©TTB KJi 4 
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Six. lE±Sf^t^^f4 3 0±lCtt, NiFe^4 
*ift?Jg^*ixfc±3B->-^KJi4 4 ixTv^ 

[0318] MfETSB^ y 7°B 4 1 RV_kU*?T y 7 
g4 3fi, #J;tFfS i0 2 ^Al 2 0 3 (T/U?-?-) 

gSdS^+i/^ftG 1 -C$>«K CO^y/SG 1 #/h 
[0319] «§9!-C-li±lE Lfci o \zfc&m\m 4 o 

srtms. io-c««iaia«iiiaHF-©«wt«3iE 

[0 3 2 0] 

tWMt&ftltU J&KKNF (iRMHIDII) lc*JV^TB2 4: 
H*fcKB«M4fc»fca»Wt:a»e>*S2Ji <»l 

cos&ssttji 14 tm 2 osaumm 1 5 > ufc 
*&■ gum) t> H2ofcs%i-i5fc«reR»stttJi 

3 0 £ 1 Jf bfclf-g- (ifc&Caj) ©•fr^A'fcflJ* 

ZmZ-frmft (Hex) iJStftXfl:* (AMR) &*M 
life, ttttffitfttiltt, 2 0 0t«±t2l$raWiO* 

(Xlfettl) JKHWtfcLTtt, T^?>> Tit!LS6 : Ta 
(50) /-yy-W&mi : [N i 80 Fe 20 ( 4 5) / 

co (5) ^/mmxwmz •. cu (25) /b«« 

I413:[Co (2 0) /Ru (8) /Co (15)]/ 
m roK3§t«t£JI 1 4 : P t S8 Mn 42 (1 0) /%2<D 
SttftttJI : P t 50 Mn 50 (110) /fiWf 7 : T a 
(30) 

(Wft«l) :Ta (5 0) /y^-W&M 

l:[Ni 80 Fe 20 (4 5) /Co (5) ]/#«tt«PM 
|2:Cu (2 5) /@5£fi3M4J§3 : [C o (2 0)/ 
Ru (8) /Co (1 5) ]/&&B£ttJl3 0 : P t 58 
Mn 42 (1 2 0)/§I|7:Ta (3 0) 

umw2) rmm6 Ta (so) /7 9-m& 

l:[Ni eo Fe 20 (4 5) /Co (5) J/^BSttflH 
!2:Cu (2 5) /@fftti3 : [C o (20)/ 
Ru (8) /Co (1 5) ]/^ttti3 0 : P 1 46 
Mn S4 (1 2 0) /Vmmi : Ta (3 0) 
(M3»«3) THUS 6 : Ta (5 0) /yy-W&M 
l:[Ni 80 Fe 20 (4 5) /Co (5) ]/*Btttt>M 
l2:Cu (2 5) /@50Btt®3 : [C o (2 0)/ 



Ru (8) /Co (1 5) ]/£3*»ttJi3 0 : P t so 
Mn BO (1 2 0) /(S117 : Ta (3 0) 
0t«E«4) TUWB6 :Ta (5 0) /7 y -fi&ttg 
1 : [Ni 80 Fe 20 ( 4 5) /Co (5) ]/#*tt»|»HI 
i2:Cu (2 5) /@£ettg3 : [Co (2 0)/ 
Ru (8) /Co (15) ]/£&fift£S3 0 : P t 52 
Mn 48 (1 2 0) /&SS 7 : T a (3 0) 4*±ffig 

— At?*>5. *fcN i Fe-a-^Xt^P tMn^roTW 
£ (OSffittffl^JtSr^ U at %t*h 5o 

[0321] ±ie<o i 5 x^^yyMt. Rm&^msi 

<omm tt. ±x pi c 1 2 o a t vtc mmm 1 ©i^h; 
$ i osmmm 1 4 tgs 2 ©s^tts 1 5 

[0 3 2 2] 
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!$3 



e 

<□ n<\ 
ft v < ii a- r 



18 



0 .JU 



s 

•f OJ »0 



[03 2 3 ] $t 1 te=g-»>- V^UCf^^aSrJS Lfc&©IS 
WS*#*$;ivcv*<&. [85&ttJ§i©#B]ffl8fc^-t-J: 
5fc, 1 XWfcttW 1 B5S&t£Jl3i©# 



* fettle 4 T'tt. #S£*MB!P«tfii?3S<* 
[0 3 2 4] #a*itft*Si^*«k:i-Sl!:tt. PtM 

IttfOPtil45 8 (a t%) r*&5cD(C*ft, Jt$!E 

««I2, 3, 4 -era, Wi^p tft-fesfcft 

[0 3 2 5] fclC[£&*S<g-BS# (Hex) IffiJSrjLT^ 
SHM* 1 "CK 1 7 . 4X1 0 4 (A/m) 



414, tfctt«l, 2 ±0tt*t^2flaMS£«#fc£C6 
[0 3 2 6] *#V»SS»*S^a**^C4*5Ktt, * 

[0 3 2 7] fc«U*ttL^»1-V^ajB»4IMafC»rii 

[0 3 2 8] ±iE©2o©#:#£:fl|fcL-CV'>5©B:, % 



v % TJB 1 ©KttftttJI t @£8£tt® t ©#ffifi#g-£:fc 

iiTV^5*»fe-C*>5. — JfrJttRfl 1 -CHU @3©3SttJfi 
©#ffias#g^#lSK#;fcft-C^5t>©©, Pti# 

ttottKl!:*9K<v\ *fcJt««2-eHt, @£8*&Ji 
©*ffias*^l[l'C, lop t *#^*1-?-C«Btt* 

5t>©©, B£ttttJI£©JHa#S€-U fRffia&KL 
fco-cvv&fc*, Jt»«©*-ei±*fc*Sft3«IMS£« 

j|L«s*fe-r5t>©©, stBNim t-Jt^st, pti:^# 

[0 3 2 9] *»WCtt, tfUWSffltlcisi^-c, @3£B*£ 
1 ©£3S«BttJI l 4 fcjg/fcU IWBHJaKttJi 

mas i ©saftttttB i 4 ^ut«bw««^-c»j** 

2flS*IS^St*Sr#5ri:fcj«5bLfc©T?*)«. £fc[*£ 

[0 3 3 0] &{c#36lflT?tt, S3IB$ttS© h—*/Hg 
J¥ (Hex) ^©BM&fco^-cjI^fc 

(ni7) „ mm^MLit^m^ mmm 
m2tmtx-h<o. it®tM5<Dmffi!$.n®2 o tract? 

(Hi£^j2) LTI4, T*»b, Tifig6 : Ta 
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(5 0) /7!JHKteJil : [Ni 80 Fe 20 ( 4 5) / 

co (5) ]/#m&'pfflm2 : cu (25) /mim 

ttS3 : [C o (20) /Ru (8)/Co (15)]/ 
fgl©K&B£ttJfl 4 : P t S8 Mn 42 (10) /f|2© 
K&MVm : P t 50 Mn S0 (X-l 0) /«17 : T 
a (3 0) 

Ofctfc0!l5) TM6 : Ta (5 0) /7 y-BffiJf 
l:[Ni so Fe 20 (4 5) /Co (5) ]/#«ite*m 
|2:Cu (2 5) /n%M'&m3 :[Co (2 0) / 
Ru (8) /Co (15) ]/R&fl£&Jf 3 0 : P t 52 
Mn 48 (X) /9mM7 : Ta (3 0) ^joifagHt 

*fcN i F e-g-&&U=P tMn-£-&©Tttt© 

[03 3 1] Hifetaj 2fft, IMfDWmjii&Mri. 0 
lc. $ 1 ©K&ftttJf 1 4 ©^ff £ 1 0 Axmfe U £ 
2©51tatttJll 5©*WSrJW*3tfT^5. 

[0 3 3 2] ±B©«-!M'7'/HiUIMSa*r*Ufcll, X 
&*S£BS# (Hex) ©*#££8iJ£bfc. El 7»C^ 
•fj:5fc, P tMnMo h-*A^^as*#<fc*vtf 
* S IS if, Hifet&J 1 Rl«fc«« 5 t t> fc«lftBr&«IMi 

[0 3 3 3] £U608©$§£\ PtMn^©h-^H|| 
WSrJ?< LT^< SiftW f2©5ilttil 

SMSSBUMi** < * 9 > J—^AHMW* 8 0 A£A±K 
7. 9X10 4 (A/m) £Lfc©aiMir£*J* 

[0 3 34] Jttfcffl 5 ©#£\ K&B&ttS 30© 

RJSasi 2 0AgfiEJLkfc*at, 7. 9X104 (A 
/m) £H±OSai»#«l|L«r&C*^ SlttM 2 2:1811: 
SaaS-fraMIL «r#* fctt» HHESBiBStt® 3 0 ©BUI£ 
HJg^J 2 K Jt"*T * # < 1 4 tMitf* e> * v N - i a* fc>a> 

So 

[0 3 3 5] 2r£5-er©3MW»&, HJi«2<7?i5 
t, ^©Ptfcj3V>TS3iattl4 5r^l©S^ttS 
14i»2©Ra»»ttJil 5©2*-e«^Lfc«^, m 

rv^affl«i*iu*icifiv^as»tt«»-cjgj*siifc*2 

[0 3 3 6] #3Si^ -mm l 7»c^-f-|g8$§*a»e>. K 

^fistts© h— */Hgyp£8 o A^±fci-nti7. 9x 

10 4 (A/m) »±©SEijM8^a**»?>Ji«-2:!8* 
t?a»9, i©2:#S51©R»«itSl4©BWt«si OA 

■e&Srt^f), m2©£3£g«4Jil 5©Blff£7 0A 

[0337] R&m&m&iiaKsm 

mtBusm k*sv vc % m 1 ©s^ass 1 4 1 9 2 © 

R&BSffil 1 5 © 2 Lfc#-g-tc*5(tS^ 1 ©K 



^tts©^wt. £&*s-a-8£# (Hex) t<ommc 

o^xm^tc (ESI 8) o SSfkfcJMt Ufcf->':/A'©R 

(H1S^3) l«t Ltd, Tfrb, Til6 : Ta 
(5 0) /yV—mtmi : [N i so F e zo (4 5) / 
Co (5) ]/*Bttt+MJl2 : Cu (2 5) /@£fi& 
&M3 : [Co (2 0) /Ru (8) /Co (15)]/ 
m 1 ©S^SSttB 1 4 : Pt 58 Mn 42 (X) /S2©K 
8ifi£ttJi : P t so Mn BO (12 0 -X) 7 : T 

a (3 0) 4i3±B16ai'©»«ttBBf**t>bTJ3 
9, W&-\tt^7*. hi3-AT'fe5„ SfcNiFe^ 
StfP tMn-a-^©Tft#©S:ffittiB^JtSr^U at 

[033 8]i i (D&mmm 1 4 ©££#£«$£& 

e-a-<K# (Hex) ©*t$£8l/£Lfc„ 

i 5 fficjn 1 <r>wmmm 1 4 ©KJtx AK 3 A*> 

&3 0A©«IHrt-Cfc5t, SaMfrfr*JM±7. 9x1 
0 4 (A/m) £t±fcft5ii:*t>*»4. 

[0339] *friB^ 1 ©ssassttJi 1 4 

3 fc©#ffi-C*«**«Sr«ofc«>l!:p ti*s#< Sit 
T*5<9, H^Jt?«5 8 (a t%) T?S>5. r©»fiS{4 

ftSKi 9^aftllfrT-A»6aBI«Hf-J!:««b<5€>< » 5 
Mfcttttflftfl^fco-o**. r©fc«\ ttr!ES8i©K 

MSM4J1 14 ©*»#*< fc 9 fMBUtvMH 

$as#<fc5i#;te>*v Ell 8\C7ik-tm&B%:frhh 

[034 0] U SfrlBJB 1 ©&S£8*14J§ 1 4 * 

3 AfiLk 3 0 A^Tt-^^-r 2> t , SESMfrfi-ai**** 

<t?#5©», ^aicto-c^iws^at^i 4 

fc, 5c*«**jBL*v^»2©K5S*ttJil 5i©S-e 
«BAtt«c^«^L % c©m^;*£»«±IS©^JfffiHrt-C 
fctiff^ 1 ©S3SJKtt® 1 4 ©Ktf^fclcfcfcoTfir. 

z>h<nt2;z.bfiz><, zi,xzom&&mc£<). mi 

©S^BSttS 1 4 ©fl^-ctlAKSHr J: HPt 

IS^i-5'i>©2:#x.e)Jx5. 
[0 3 4 1] r©i5t-*^(-*3V^-C^:t4^^ 
ffiE#Sr±C$*.5tcft. mi 7-CRMLfci5fc» 

ffii 1 5 £ 7 0 AgJUL-ejgfSU 118 XWtW LtzX o 
ri^B»!i*sv^B3eaEtt«2:©#a5-Cl»^-Wi 
SrJH»-rSfc»l-P tft»#< **ifc»l©R»«ttJi 
1 4Sr3A£A±3 0A^TT*^1--5^^&5. 
[0 34 2] r ©^*, ^ 1 ©S^BSttS 1 4 ©ffilJPSr 
3AiU *2©R»«ttJil 5©flWft7 OAfciii 
If, ^^eS#»7. 9X10 4 (A/m) W±{C* 
t>, -©^©S3S8Jtt^4© ^yw^(4 7 3 AX$> 
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5„ #389Jt?f4, UMaaftfcistt 

[0 3 4 3] ^<D£?\C*i&mX^ fc%m&S4<Dm 
m&7 3Aj^±^-rtt«J;V^©-e, ^JtEKJt^T&glflS 

[03 44] fcfc#38Wett:. &&8H£JlfrjftlKg|g 

%tm&m<Dm$.}tb, (Hex) t©§8# 

fcO^TW^fc (119). J»KIfl/ftt^/W) 

(*»«4) ffiHHfiSiLTte, T*>fc. Tii6 : Ta 
(5 0) /7V-B.&mi : [Ni 80 Fe 20 ( 4 5) / 

co (5) ]/#m&*mm2 ■. cu (25) /as* 

&S3 : [C o (20) /Ru (8)/Co (15)]/ 
1 (DRffiMtikM 1 4 : P t (x)Mn ao o-x> ( 1 

0) / 

£2 0>£9MM£J| : P t S0 Mn 50 (1 2 0-X) /AMI 
17 : Ta (3 0) fe)3±1B^?0ftttf±gtV**fc 
LT*39, HMftri^^hn-A-CifeS. *f:N i F 

U a t%T?&5„ 

[0345] $ 1 0£9MBttJf 1 4 <8&j£JfaPAftSlg 
3?m-a-a# (Hex) ©*t$&*j£Lfc. 

att, 2oo , C6Ji±-c2^FragJi±ro^#-efi 1 ofc. 01 

9 fcjSf <t 5 K» ffilSfK 1 ©&&8£t4JI 14©Pti*s 
5 3a t%£*±6 5 a t %£AT©®fflft"C*$>5 i , 
^-a-SS#t47. 9X10 4 (A/m) fiUitC&S r t tf* 

[0346] mmm 1 ©s&ttttJi H©ptt^53 

a t%~6 5 a t%©$SBrt-e. 

1 4 £ HftttttJI 3 fc©JMBfca»fc#»#:|K«lc-t-a 
[034 7] fcfc* LtUIBP t 6 5 a t %£t±&8;t 

(4, i*Ui£*#<©P t#^r$;fc,T^.5i:, KMaatc 



iotf 1 ©5t8H&t£S 1 4 t m 2 ©saittl 1 5 t 

(DEimmm 1 4 ©^«-e© p t m-mM^mmz.^ 

[0 3 4 8] SfcP tS^:5 5 (a t %) £(.±6 0 (a 
t%) UT\c-ftit£. X 9 ±Z <bti 
5:i^9, Attttfcitt 1 l. 8 5xio 4 (A/ 
m) 6Lh©X«tt^«ISL%»5^i:4S-Cf 5. tfcPt 
*%5 3a t%£9t>/J"$<1~S&. K&fiSttJl 4 ©l& 

Uc< < » £&*S-g-B&#^/h£ <4ot 

[0 3 4 9] fcfc#»?U-ett:» jSKStRF (JMQ«tt) It 

1-6SafcB^«# (Hex) £ffl£LfCo 

[0350] ffifesaftfltttJB 4 $w\-<t>*m<D#K&xm 

mti. ±BLfc3Wfc«l*v^L3i:IRID-C*5. -©H 
ffiGSafltttJI 4 3 ±taMW3 

fflz^ P tMn^&^j*£ftfc*— hSrJSlcU 

*T8WBRaMJt«-B 4 Lfc„ fltr£K£U8ttJf 4 © 

IBIi¥#fo^©ifi^it£$!l/tLT*.5£. @5£BM4JI3£ 
©#ffij£^-CI2 P 1 58 M n 42 £ 4oTi3 9 , ffrlElf-Sa* 
kfBft5fcbfc#oT&*teP t*ttfl&l>U Bt(f5#B 
££*HU©B5ifi$-e«:P t 48 Mn 52 ifto-CV\fc„ 
[035 1] Jt&M5 t LT, £3£8£t&§3 0£#©jfi 

3 0 ^©#H©#KRlH!W*f I4±E Lfc 
JtlSEffil 1 ftV L 4 £ C-C$>2)„ 
[035 2] ±1B©SU£0!| 5 t VcMm 5 o#f-^^Sr 

2 KSf. fcfcHft&SMu 2 0 0t£t 
±T? 2 ^ffl^±©*#-C?tTo fc 0 
[0 3 5 3] 
[«2] 
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m.2 















Hex* 


16,43X10 4 CA/m) 


a37X10* (A/m) 




&4 % 


ai % 


P£Ma©#8 







[0 3 5 4] ^2<D[ 



.atttJi4 tmfemteM3t 
sura 5 om&icit^z t m< * o tv*. 

I0 3 5 6]'*fcfitt«ft* (AMR) (Cfi, XttflS 

t JttM* 5 Ktt-tftfS ftSfiftv\ 

[0 3 56] SWfcfll 5 t JtKM 5 ftffiitjRtt* 31 

ffiW 5 KfcMt (Hex) (2Jti|&0!l5<D£ 

[0 3 5 7] r©±5K3W«5fc:fe^T**ftS9Mi 

■CttWIBRaaMtJl 4 ©«Jtlt Pt 58 Mn 42 tPti 
ds#<ftoT*3«J > 1»BffEK::m*TaWJ:2Mte:R«l 

Sfcftlc, M«lftlWBaEII*1fftt>*i5r4:^aA-C*> 

[0 3 5 8] JJcK*|8Mt?B:> Vfr^S^aTVKX 

gWNcaav vc* 1 osssatts i4t§2 ©s&BSttJi 

# (Hex) £$l5£L;fc„ 



II 5 : P t 50 Mn S0 (8 3) /^lOSjllttil 
4 : P t 58 Mn 42 (7) /|glttf3 : [Co (1 
5) /Ru (8) /Co (2 0) ]/^{Ktt*raS2 : 
Cu (2 2) /7!>-*ttJil : Co (2 0) /#*tt 
■PIM2 : Cu (2 2) /@£BSttJf3 : [Co (2 
0) /Ru (8) /Co (15) ]/f& 1 6>5gHttttff 
1 4 : P t 58 Mn 42 (7) /ft 2 OSBHttttJI :Pt 50 
Mn M (8 3) /R1I7 :Ta (10) 

0 : P t so Mn S0 (9 0) /@3tiKttg3 : [Co (1 

5) /ru (8) /co (20) }/#m&*mm2 : 

Cu (2 2) /7y-«ttfl : Co (2 0) /#BStt 
*ffijf2 : Cu (2 2) /@5S&t&f 3 : [Co (2 
0) /Ru (8) /Co (15) ]/£3&®;ttB3 0 : 
P t 50 Mn S0 (9 0) /®mMl : Ta (10)ft*3± 

ho— A-C$>5 0 SfcNiFe'&^PtMn^© 

[035 9] ±IBOHffit»J 6 t it®m 6 ©«■■$• i'T'/l'S: 

*©3HW**r*3fc:«-t-. ftj3nM&a», 2 0 0tE* 

±T? 2 ^Ma±0*ttt?lTo fc 0 
[0 3 6 0] 
[*3] 
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S3 







tW»«6 








Hex* 


15.96X10 4 (A/m) 


10.59X10 4 (A/m) 




140 % 


ia4 % 




(Pt5O-JAi50)* 


PtMn <D 



[ 0 3 6 1 ] * 3 ro[&8H4Ji t ©#B]«|c*-f- i 5 

k:, mmm 6 £3MR&ji 4 1 mfem&m 3 1 

SI*«6 0»fi-li:Jt'*5i»<*oTv^. 

[0 3 6 2] SfcJSflHfcflS* (AMR) |C»4, 3O60IJ6 
t tfctSsW 6 id tt*ft» ^ *«tt«V \ 

[0 3 6 3] ^ffl6&Jttttt6 0**tttt&£li« H 
jte^t|6lr*5lt.5^^-a-«£# (Hex) tiJtttfleicJt 

[0 3 6 4] iOJ:5KSllll«6K:*JV^*#*S!*» 

i©R3l«ttJii 4o»rtKJ:9*aE#*«K:*it , rv^ 
Sri, AtfMeB&ttttJI 3 fc» l o^lMKttJI 1 4 

laattftBA®* 2 ©s^BStts 1 5 ima. £ *i 

[0 3 6 5] *K*38Wt?tt» H4 "CRM Lfcv'- Kl^ 
^*2 2*J8^fcSWK*4«SU*rtU *©5*>HWB 

(ii*«7, 8) *2S*ub*u mo2nm<»^y 

•ft* (Jttfc«7, 8) HiJlE*>-KM'-¥2 2to# 

38^i-5S3fte^«* (Hex) fttwssawk* (am 

R) ^SrSJ^Lfco Hl£0iJ7, 8£*Stf£Kfl!ftliB4 
tl^CT'fot?. Jt««7 t 8fc*5tt5R**iSHU 02 1 

(3SS«7) Igi^tLtH, T3S»&, Tti6 : Ta 
(5 0) /->— K^t2 2 : N i so F e 20 ( 3 0) / 

wMw&m 4 im 3 ©s^testtJi 2 5 : p 1 58 Mn 

42 (10) /% 2 WS^^ttB 2 4 : P t 50 Mn 50 



- (1 

0 0) /H 1 CQ£$B£ttJi 2 3 : Pt 58 Mn 42 (1 
0) ]/B!lItti3[Co (15) /Ru (8) /Co 



(2 0) ]/#SH4«HBJl2 : Cu (2 2)/7P-« 
ttilICo (5)/Ni 8O Fe 20 ( 4 5) 
7 : Ta (3 0) 

mrnWS) K«^ttTI4, T*»6, T&JI6 : Ta 
(5 0) + 2 2 : Ni 60 Fe 10 Cr 30 (3 

o ) /Bsmikm 4 m 3 ©s&j&ttJi 2 5 : p t 58 m 

n 42 (10) /B2<DS3S^ttS2 4 : P t 50 Mn 
so (10 0) /*l©R»*ttJl2 3 : P t 58 Mn 
42 (10) 3 [Co (15) /Ru (8) 

/Co (2 0) ]/#*ttH»IWi2 : Cu (2 2)/7 

(5) /Ni 80 Fe 20 (4 5) ]/« 
Si7:Ta (3 0) 
0fc*E«7) BHftStLTH:, T*»6, Tifil6 : Ta 
(5 0) /'/-FKt2 2 : N i 80 Fe 20 (3 0) / 
K$£B&ttS3 1 : P t 50 Mn S0 (12 0) /BCttttH 
3[Co (1 5) /Ru (8) /Co (20) ]/*SMt 
■t>S8!2:Cu (22) /y])-m\mi[Co (5) 
/Ni 80 Fe 20 ( 4 5) ]/«BJl7 : Ta (3 0) 
(Jttt«8) Kffij$& LTtt. T*»fe, THUS 6 : Ta 
(5 0) /->-KWt2 2 : Ni 60 Fe 10 Cr 30 (3 
0) /K&m&m3 1 : P t 50 Mn S0 (12 0) /HJfc 
&t£Jf3[Co (1 5) /Ru (8) /Co (20) ]/ 
*H4tWl2 :Cu (2 2) /7y-Ittfl[Co 
(5) /Ni^Fe^ (4 5) ]/Sll7:Ta (3 
0) Kts±ti^*(DWmttWZi&tt>VXls*> * 
tl^-y^bn-A-ej,5 0 $fcN i F eft&RTfP t 
Mn^£<DTtt£»Sttl*Bj£JtSrji*U a t 
5. 

[0 3 6 6] ±liJB^j*^#ja 3 

Lfcft, «^fcttLT£*US£«# (Hex) Jfctfffi 
SEfcfl:* (AMR) **«3eLfc. *©39WS***4 
fc^f. ft&f&MSHu 2 0 0t£i±f 2^wei±o^ 

[0 3 6 7] 
[*4] 
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[ 0 3 6 8 ] ft 4 C*ti 5 fc, 41* t^>- KS®«iO 

iLjjfflmfrbf&y . LfrhRffitw-fitezmz (ii 

-V2 2±(^j*$ix5S^«Sttg*^7y-jKttSl4 
-Cco«->St.*fc#ffi*(p]i- (111) ffi^ffi^E(p]L, 

[03 6 91 **3H160!I 7 fcJt^-C jltS«l 8 <0*/i5ggt 
«{fc***t<» *fcJt|5E«iij7tc:lt'<T]tt!j0il8<D^S 
fifiiSft*** t < 5 S^Jg^J 7 RXfltilM 7 T? 
i/— KU"f-\T2 2^N i 80 F e 20 *»fj^5^T?^ 



^$tu?)fcfclc:i1rrE~>- KW+2 2<Oite$t«(S< , 



2*5N i 6G F e 1D C r 30 -?J&f8.£t^ffi.&-?C r 
Ltcm&r-hZtzlbK. HfrlE->— FKt2 2<D^m}i 

[03 70] HIS^J 7^^^^ 7 TtttfclfiSt^SV^ 

5«lc»U mMM8Rlttmm8X-tiZ:<D£.oti:Z. t 

[03 7 1] ^(^^^JjSHcoV^-ClftW-rSt, §1 
7lt»j7, 8 <D^i)itmm 7 , 8lCit'<T^JCil5</ t Co 
tv^rt^fcM. rttilHl£^7, 8-e« % V-K 
Kt22t W^ffiSt^HSai*^ 3 t ©JHBflUBas, 
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% 3 ow&w&m 2 5Ri?m i (DK&m&m 2 3 ©#£ 

SftT^-S t> ©©BUffii'- k w 2 2 AXfmi&&&M 
3©jraaqt&-StvtV«fcaK:, JIM&JifcioTIWB 
£ 9 *< ft 9 » SSUfr&ariW/h $ < ft o T u 

[03 72] ^OHiW*t J: 9 . mnMimAXj-^m 
IS^aW©3I**»JBi-SlcH:jJcoc:t*»A5. -fft 

©#BBfcR»iiioffii!:»*u. u*» t> stria '>-F^t 
2 2 t*atttt?JtlHft©*# vv»»T?»ja+sr. t-e, 

jWMkBfliiJsv^-CSJiR-e^rtU tWB3Jill©5*>, 

a^attg 3 1 ©s&s&ttg 2 3&o>- k 

W^2 2£g-f 5Sg3©K&8&ttB2 5©P t4££ 
< L-C, ffia@Sfi3El4S 3 KKt2 2iO# 

14® 2 3, 2 5m£»££ft$ft2©K§MH£Jl2 4 

i-^sMWftaa-ejftfci-s©-?**. mtcto-cs 
(Hex) ^isus-sa^ ttf-simvhz, 
[0373] %#mtsM 1 ,&tj«B3 oRmmm 2 3 , 
2 5 (DmmR^m^itfomsti. ±121^01 8Rvm 
1 9 anm&sk t mm\^ 3 able 3 0 astf-p* 9 , 

P t Mi>> 5 3 a t %£JLh6 5 a t %HTt-fc5; t 
*U». *fcil!2®2©£&afflf 2 4©§IWi, 01 
7 OSHMIX k n«K 7 0 A0Uk-C*>6 r 1 3js# * L 
V\> 
[0 3 7 4] 

©£E»«ttJI©5c*XjS>SV^5n*X + X' ©ifififcJtJ: 
9 t>/hS ifttJ:9IWa3!E*»-&BIK:{IMsa*r 
Jfe-frtlctoT. 1lftGiftW^£©JI«?i*tf%Mfll 

#"C#, f£*J: 9 t>*# ftSE«e^«t»*»5 r i » "I 

[0 3 7 5] *fcB2©S^ttS?r«fiei-57C^Xfc 
S^tt^EiRX + X' ©*Ej8Jt£x 4 4 (a t%) £U:5 
7 (a t%) «T"C»*L. SfcfcJJW«:7 0A£U:-e 
JBjfcU *fcl)WEJSl0SMl*ttJi05c*X*>5V^Ht7c 



sjiX + X' ©jjflJ&ltS: 5 3 (a t %) £116 5 (a t 
%) «TK:U ■OT«r3A#±3 0A£l.-F*'5££-i»» 
£ 9 w k * 5 -et S. 

[0 3 7 6] r©i5K:*#ftS5*«f^atff«rffl^T» 

«««Sa**» : f-Srf3b**4ri:*si>riBTf*>9» ±t 
[BflB©«l|i4RWl 

[mi] *»«©»isufc»«©^i'^A'^fcr>'y</v^ 

0, 

IB 2] **wt*iit*ajmoria)tai» (^astr) 
[03] H2^^g^c^asrifitfc«©iiEa 

[04] ->-KW-¥&#V\fc*»Wfc:mf5«lR© 

[05] 04 i^-tsueffiRcmsa^tt bfc^wiiiasi 
[06] ^mm(Dm2mmmm<o'yy^;u^^y/<^ 

0, 

[0 7] *»W©*3 3*E»»ft©i/^^A'^lfW<A'^ 
S^®gL^)*^©«5t^AB SSIH^&^WrS 
0, 

[ 0 8 ] #3SIK ©^ 4 HJS^fi© V f Vx^/p^ 

0, 

[0 9] ^wcJSssWtee^cf'aT/u^tr^^ 

0, 

[0io] y ! ^r/u^^y/vuzfm<Dmsm<Di$MWcm 

©«i§Sr^-r«S;0. 

[011] 010 l:*ta»«l?rt Ltt©«l 
IBMai^©«it^^1-«S;0> 

[012] KW-V&fflVVfcxaT/v^lfv^l^ 
ffl©SWit©*itR»©*a**tlWH» 

[013] 01 2l^t^UIDt(c«M&9«rl|[U^«©m 
BBBMiit©«»Sri5%f«*H, 

[014] 4«n©9i6i»k«ii©AMRS!atfts^ 

«H-T-©#Jt*rABSjS«*»e>J!.fc»fiiiB. 

[015] *%n©£7nii^tt©AMR2ttaffi&a 

*SHF-©«filiSrAB SI»f,Sfc»rffl> 
[016] ^WfctsrtSJtKBft^y K (W^y 
K) ©«a§^1-SS^»rB0, 

[017] £&J8tt)i£JM©K3£«ttSi:S&2©£$4i 
«tt»t?»*Ufc»^©, WBS»*«Mi©h'-^/HI 

Jit, (Hex) t©H«^f^7 7 > 

[018] S3SlStt®S-mi©S3SiKttSi:m2©S^ 
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i:, (Hex) kvM&z^-ryyy. 5 

[019] RS»*ttJB*»l©R»«ttSi:»2©Sai 6 

W&MVf&lit U SirCjl 1 ©£8i«fcl4Jf £ P t X M n 7 

100 _ x -eflM b/ci§-£© P t * (X) k 8 

(He x) k(Dm&&iF-$-7yy. 14 

[020] mWlH <Dfc&<Z>i'>yA'X K°^sV\s-7mMU 1 5 

tm^mm^mm^-rm^m, 1 6 

[ H 2 1 ] ©f£*(D f v :50V* fcf ^^w^Mam 1 7 

Saab***- it >- k \ zm v *fc*ss«:jj*+«a; 1 8 

0, 19 

2 0 

1 7!J-^ttS 2 2 

2 SHMttUtflM 2 5 

3 WfeW&M 4 2 
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2 6 JfiftJl 

(SALi) 
Wm.'&M (SHUNTS) 

mxmm (mrd 
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(51) Int. CI. 7 KBU1B* FI ?~w-K (##) 

H 0 1 L 43/12 H 0 1 L 43/12 



F^— 5D034 BA04 BA05 BA21 CA08 DA07 
5E049 AA04 AA07 AA09 ACOO AC05 
BA12 CB02 DB12 DB14 GC01 
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